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1. INIEPEYEHb IIVIAHUPYEMbBIX  PE3YJBTATOB OBYYEHHUA 11O
AACHUIIJIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMH PE3YJbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Bujg nesTeabHOCTH BBIITYCKHHUKA

I[I/ICHI/IHJ'II/IHa OXBATbIBACT KpPYI' BOIIPOCOB, OTHOCAINIHUXCA K HAYYHO-HUCCICAOBATCIIbLCKOMY,
AHAIIUTUYCCKOMY BHJaM HpO(i)eCCHOHaHBHOﬁ ACATCIIBHOCTHU BBIITYCKHUKA B COOTBCTCTBHU C
KOMIICTCHIUAMUA U BUAAMU ACATCIIBHOCTH, YKa3aHHBIMU B y‘Ie6HOM IJIaHE.

eab AMCHUIIHHBI

OBJIQICHUE OCHOBAMHU TEOPETUYECKHX M NPAKTUYECKUX 3HAHMKA B oOmacTu 3(PQPeKTHBHOTO
IPUMEHEHHUs HCKYCCTBEHHOI'O MHTEIIEKTa W 0a3 3HAHUM NpU yNpaBI€HUH SKOHOMHYECKUMHU
00BEKTaMU U MPOLIECCAMHU.

3aga4u AUCHHUILIMHBIL
- ¢opmupoBaHHEe Yy OOYyYarOIIMXCS HABBIKOB PEIICHUS BOIPOCOB AKOHOMHUYECKOTO aHAIN3a,
00OCHOBaHMS CTPATErMYECKHX pEIIeHUH, MHBECTHMLIMOHHOIO IPOEKTUPOBAHUS, IUIAHUPOBAHUS,
peopraHuM3alii ¥ MOHUTOPUHIA OU3HEC-TIPOLECCOB C HCIIOJIb30BAHMEM HHTEIEKTYaJIbHbBIX
UH(POPMALIMOHHBIX CUCTEM,;
- Hay4uThb CTpPOUTH, ONTUMHU3UPOBATb DSKOHOMHYECKME MOJAEIM U  COJAEP)KATEIbHO
UHTEpPIpPETHpPOBaTh  (opManbHble  pPE3yJbTaThl  MOJAEIMPOBAHUSA  C  MCIOJIb30BaHUEM
MHTEJJIEKTYaJIbHBIX HHPOPMAIIMOHHBIX CUCTEM;
- BBIpa0OTaTh MPAKTUYECKHE HABBIKM IO MCIIOJIb30BAaHHIO IAKETOB HPUKIAJHBIX HPOTPaMM,
HOJIYYUTh MPAKTHUSCKHUI OMBIT X MPUMEHEHHS /ISl PELICHUS TUTIOBBIX 3a1a4 skoHomuku (Excel,

SPSS, LISP, MATLAB u np.).

Kon Coaep:xanue Ilepeyens muIaHNpPyeMBbIX Pe3yJIbTATOB 00y4eHHS
KOMIIEeTEeHIIUH KOMIIeTeHI Ui 10 JMCIHUIIHHE
1 2 3
I1K-7 3HATh: METO0JIOTUN " TEXHOJIOTHH
MIPOEKTUPOBAHMUS MHTEJIEKTYaTbHBIX

MH(POPMAIIMOHHBIX CUCTEM

yMeTh: pa3pabaTbIiBaTh KOHLENTYaIbHYIO MOJENb
MPUKIIQHOM 007acTH, BBIOMpPATh HHCTPYMEHTAJIbHBIE
CpeacTBa u TEXHOJIOTHH IIPOEKTHPOBAHUS
UHTEJUIEKTYaJIbHBIX ~ MH(QOPMALMOHHBIX  CHUCTEM;
MPOBOAUTH (POPMAIN3ALINIO U PEATU3ALINIO0 PEIICHUS
MPUKIIAJHBIX 33/1a4;

CIIOCOOHOCTh
HIPOBOJUTH ONMCAHHUE
IMPUKJIAAHBIX ITPOLECCOB
U MH()OPMAITMOHHOTO
o0ecrnieueHus peleHus

MPUKJIAJHBIX 3a1a4
BJIA/IeTh: HaBBIKAMH paboThI c
WHCTPYMEHTAJIBHBIMUA CPEICTBAMU MPOCKTUPOBAHUS
u pa3paboTku HMHTEJJIEKTyaJIbHBIX

I/IH(bOpMaLII/IOHHBIX CHUCTEM.

[1K-8 3HATD:
- OCHOBOITOJIATAIOIINE CTAHAAPTHI B 00JIaCTH
MPOEKTUPOBAHMS MH(POPMAIIMOHHBIX CHCTEM U

CIOCOOHOCTh

MIPOTPAMMHOTO 00ECTICUCHHS;
MIPOrpaMMHUPOBATh .

- 0051aCTH MPUMEHEHUS TEXHOJIOTUH
MPUJIOKEHUS U

MIPOCKTUPOBAHUS U Pa3pabOTKH MPOTPAMMHBIX
CO3/1aBaTh DOTYKTOB:
[IpOrpaMMHEIE POLYKTOB;

- METOAO0JIOTUHU CO3/IaHUS TPOTPAMMHBIX CUCTEM,
BKJIIOUYAIOIIHME BCE ATAITLI UX KU3HECHHOT'O ITHUKJIA;
- B&KHEUIIIME 3Tanbl U IPUEMBI pealTu3aliu
TEXHOJIOTHHA.

YMeTh:

MIPOTOTUIIBI PEIIECHUS
MPUKJIATHBIX 3a/1a4




- UCITOJIb30BaTh COBPEMEHHBIE HHCTPYMEHTAJIbHBIC
CPEACTBA MPOEKTUPOBAHUS IPOTPAMMHBIX CPEJICTB;
- MPUMEHSTH IPUEMBI peasn3aiuu (a3 >KH3HEHHOTO
LMKJIa TPOTPAMMHOTO CPEJICTBA;

- MPOEKTUPOBATH U pa3padaThiBaTh MPOrPAMMHBIC
CpPEACTBA HA OCHOBE COBPEMEHHOMN TEXHOJIOTUU
MPOrPaMMHUPOBAHMS;

- MOJTYYUTh HABBIKU KOJUIEKTUBHOM paOOThI HAJl
MPOrPAMMHBIM MTPOEKTOM, YMETh COCTABUTh U

0 OPMUTH MMPOTPAMMHYIO TOKYMEHTAITUIO;

- MPUMEHSATH TPeOOBaHUS TECTUPOBAHUS ITPOTPAMM.
BJaJleTh:

-SI3bIKAMH TIPOIEYPHOTO U OOBEKTHO-
OPUEHTHUPOBAHHOIO IPOrPaMMUPOBAHU; HABBIKAMHU
BJIAJICHUS OJHOU U3 TEXHOJIOTUN
MPOrpPaMMHUPOBAHMUSL.

I1K-20

CIOCOOHOCTH
OCYIIECTBIISATh U
000CHOBBIBATH BEIOOP
IIPOEKTHBIX PELICHUI
10 BUJaM oOecrieueHus
MH(OPMALIMOHHBIX
CHCTEM

3HATh:

- IOHATUE 00 MHTEJUIEKTYaIbHBIX HH()OPMALIMOHHBIX
CUCTEMax

- Ha3HaueHue u cTpykrypy nakera MATLAB

- nporpamMupoBanue B makete MATLAB

- 9Talbl HEYETKOTO BBHIBOJIA U CPEJCTBA HEUETKOTO
BeiBoa B MATLAB

yMeThb:

- pa3paboTaTh OKOHHOE MTPUIIOKEHHE B TIAKETE
MATLAB

- CIIPOCKTHPOBATH M BBHITIOJHUTH HEUETKUH BHIBOJ] B
nakere MATLAB

- UCIIOJIb30BAaHUE HEMPO-HEUETKUX CETEN TS
MIPOTHO3UPOBAHUS

BJA/I€Th:

- CpeICTBaMHU KIIACTEPHOTO aHan3a

- CpeJICTBAMH OPTaHHW3aIllUi HEYETKOTO BHIBOJA

- CpEe/ICTBAMHU MTOCTPOCHUS HEHPO-HEUETKUX CUCTEM




2. MECTO JUCHOHUMIUIMHBI B CTPYKTYPE OBPA3OBATEJIbHON
ITPOI'PAMMBbI

Hucunmumna b1.B.12 MHTennexTyanbHbie HHPOPMALMOHHBIE CUCTEMBI OTHOCHTCS K

BapHaTUBHOW YaCTH.

Jucuunnuna WHTennekTyanbHble MHGOPMAIMOHHBIE CUCTEMbl Oa3upyeTcs Ha 3HAHUSX,
MOJyYEHHBIX Tpu u3ydeHuH I[IpoextupoBanue WHDOPMANMOHHBIX cucTeM, WH)opMannoHHBIC
CUCTEMBI U TEXHOJIOTHH.

WNuTennexkryanbHble WHQOPMAIMOHHBIE CHUCTEMBI MPEICTABISICT OCHOBY JUIS HATTUCAHHS
BBIITYCKHOM KBaJTU(UKALMOHHON pabOTHI.

Takoe cHuCTeMHOE MEXAUCIUIUIMHAPHOE M3YyYEHHUE HANpaBiICHO Ha  JIOCTHIKEHUE
tpedyemoro ®I'OC ypoBHS MOATOTOBKH MO KBaTU(UKAIIMU OaKaIaBp.

3. PACIIPEJEJIEHUE OFBEMA JTUCHUIIJIMHBI

3.1. Pacnpenenenue oobeMa JMCUMIIMHBI 0 GopMaM 00yUeHH s

Tpyooemkocms oucyunaunwl ¢ uacax
g 3 Buo
" g 3 npomesicy
Dopma 5 > 3 3 S mounou
P ~ 2 2 % § Kypcosaa
odyuenusn g g = ~ S S 6 ammecm
S 38 3 paboma
§~ 3 N SRS § ayuu
= N SRS S = S
S| 2 g = | SS|3§S5s8| 8%
o O N = ~ S S S X ] S
$El 0§ ) ES§S|ERE B¢
KO X < N | RA|OR§ ©OS
1 2| 3 4 5 6 7 8 9 10
Ounas 4,7 | 216 | 85 | 17 - 68 95 KP DKk3aMeH
3aounasn 4| - | 216 | 23 9 - 14 184 KP DKk3aMeH
3aounasn
(yckopeHHOE -l - - - - - - - - -
o0yJeHue)
O4Ho-3204yHass | - | - - - - - - - - -

3.2. Pacnipenesienne 00beMa TUCHMIIJIMHBI 10 BUAAM YYeOHBIX 3aHATHH H TPYA0EMKOCTH

emu. ¢ Pacnpeodenenue
Tpyoo- unmepaxkmuenou, no cemecmpam, uac
Buo yueonuvix 3anamuii eMKOCmb |AKMUGHOI, UHHO6A-
(uac.) UUUOHHOUL popmaXx, 7
(uac.)
1 2 3 4
|. KonTakTHasi padoTa 00y4aronuxcs ¢
npemnoaanBarteeM (Bcero) 85 18 85
Jlexumu (JIk) 17 8 17
[paktuyeckue 3anstus (I13) 68 10 68
Kypcogas pabora + - +
I'pynmoBsie (MHANBHIYaTbHBIC)
+ - +
KOHCYJIbTaIlN




I1.CamocTosiTeJibHas padoTa

odoyuawmuxcs (CP) 95 95
[ToaroroBka K MPaKTUYECKUM 3aHATHIM 25 25
[ToaroroBka K 9K3aMeHy B TEUCHUE CEMeCTpa 40 40
BrimonHaenne KypcoBoi paboTh 30 30
I11. ITpomesxyTOouHAasl aTTECTANMA dK3aMEH,

KP 36 36
OO0111as Tpy10EMKOCTh AUCIUTUIMHBL.  Yac. 216 216
3ad. efl. 6 6

4. COAEP) KAHUE JUCIIUITVINHBI

4.1. PacnipeesieHue pa3iesioB JMCUMILUINHBI 10 BUIaM Y4eOHbIX 3aHATHI

- 1JIs1 04HO# (popmMBbI 00yUeHUs:

Buowt yueonvix zanamuil, ¢xniouan
Ne pas- camocmoamesnvbHyio paoomy
dena Haumenosanue Tpyooen- o0yuarowuxca u mpyooemxkocmap; (uac.)
u pazoena u Kocmb, yueonvie 3anamus camocmosnme
memol mema OuCyunIUHbl (uac.) JbHAR
nexuyuL Ilpakmuueckue pa6oma_
3auamusn obyuaro
wuxcs
1 2 3 4 5 6
1. BBenenue B JUCHHUILTHHY
HHTEJIEKTYAJbHbIE 16 3 - 12
uHpopmanmnonHsle cucremsl (MUC)
1.1. Pons MMMC B coBpeMEHHOM MHpE. 5 1 - 4
1.2. Hcropus uccnenoBanuii B 006J1acTH
HUCKYCCTBCHHOT'O
WHTEJIJIEKTAa U OCHOBHBIE TTOHSTHUS B 5 1 - 4
IAaHHOM o0JlacTh
1.3 WuTemiekryanbHas HHPOPMAHOHHAS
CHCTEMa U €€ OCHOBHBIE
CBOMCTBa 6 1 ) 4
2. Kaaccudpurxanus MUC 40 5 8 o5
2.1 Oo6mas kiaccuukanys
HMHTEJUIEKTYaJbHOM 8 1 ) 5
MH(OPMAITMOHHOW CUCTEMBI.
2.2 CucteMbl ¢ WHTEIUIEKTYaJIbHBIM 8 1 2 5
nnrepdeiicom
2.3 OKCIEpPTHBIE CUCTEMBI 8 1 2 5
2.4, CaM000y4aromnmecs CUCTEMBI 8 1 2 5
2.5 AnantuBHble  HHGOPMAIMOHHBIC 8 1 5 5
CUCTEMBI
3. BBeneHue B HCKYCCTBEHHbIE
HelipoHnHble ceTH. [lepcenTpoHbl 54 6 40 8
3.1. OCHOBBI (hYHKIIMOHUPOBAHUS 8 1 4 5
HEPBHBIX KJIETOK




3.2. CpaBHeHME HeHpoceTeBoi
APXUTEKTYpPhl C  apXUTCKTypoH 8 1 4 2
CcOBpeMeHHBIX DBM.
3.3. Mopens wHelipona Maxk-Kamioka 8 1 8 1
[Tutrca. IlepcenTponsl
3.4 OOyueHre OJHOCIOWHOW  CETH. 10 1 8 1
[IpaBuna Xe60a 1 genpTa-IpaBwiIo
3.5 0060011IeHHOE ACThTA-TTPABIIIO 10 1 8 1
3.6 OrpaHnueHus nepcenTpoHa. 10 1 8 1
4, MonaeanpoBaHue TPAeKTOPHH
TeXHUKO-IKOHOMHYECKOT0
Pa3BUTHUSI HA OCHOBE A1aANITUBHOM 30 1 12 20
He4YeTKOl KJacTepu3ylomiei ceT
Koxonena
4.1 DKOHOMHYECKHE ITUKIIBI
Y TEXHOJIOTUIECKHE YKIIAIbI 30 1 12 20
5. O0padoTKka ecTECTBEHHOI 0
sI3bIKA B
40 2 16 30
HHTE/JIEKTYaJbHBIX CHCTEMAX
5.1 OCHOBHBIE MIOHATHUS O CUCTEMAX,
HCTIONB3YIOITIX 20 1 4 10
€CTECTBEHHBIH SI3bIK
5.2 TexHomoruu ananusa
©CTECTBEHHOTO S3bIKa 20 1 12 20
nTOoro 180 17 68 95
- 1J11 32049HOM (pOPpMBI 00yUCHHS:
Buoui yueonvix 3anamuii, 6Knouan
Ne pas- s camocmoumeﬂb:)tylo pabomy
ooyuaromuxcs u mpyooemKocmsp; (uac.
oena Haumenosanue Tpyooem- y ? LY i (uac.)
u pa30eﬂa u Kocmbp, yueonvie sanamun camocmosnme
memol mema OuCyUNIUHbB (uac.) AibHAR
[ Hpaxmuueckue paboma
" pabomul obyuaio-
wuxcs
1 2 3 4 5 6
1. BBenenne B JUCHHUILUIAHY
HHTEJUIEKTYAIbHbIE 16 1 - 15
uHpopmanuonuslie cucremnl (MUC)
1.1. Poxr MUC B coBpeMeHHOM MHUpE. 5 - - 5
1.2. Hcropus uccienoBanuii B 00J1acTH
HUCKYCCTBCHHOT'O
WHTEJICKTa U OCHOBHBIC IIOHSATHS B 5 0,5 - 45
JIaHHOH 00J1acTH
1.3 WurennekryanbHas nHGopMannoHHas
CHUCTEMA U €€ OCHOBHBIC
o 6 0,5 = 515
cBoiicTBa
2. Kaaccudpuxanus HUC
¢ 40 2 4 34




2.1

Oo6mas kiaccuukanys
HMHTEIUIEKTYaTbHOM

. 8 0,3 - 7,7
WHPOPMAITMOHHON CUCTEMBI.
2.2 CucteMsl c UHTEIICKTYaJIbHbIM
unrepdeiicom 8 0.7 2 5.3
2.3 DKCHEPTHHIE CUCTEMBI 8 0,3 - 7,7
24. CaM000y4aromnmecs: CUCTEMBI 8 0,3 - 7,7
2.5 AnanTuBHBIE ~ WHGOPMAIMOHHBIC 8 0.4 2 5.6
CHCTEMBI
3. BBeneHne B HMCKYCCTBEHHBIE
HeliponHble cetu. [lepcenTpoHbl 60 3 8 49
3.1. OCHOBBI (YHKITMOHUPOBAHUS 10 05 ) 95
HEPBHBIX KJIETOK ' '
3.2. CpaBHeHuUe HelpoceTeBoi
apXHUTEKTYPhl €  apXUTEKTYpOH
coBpeMeHHbIX DBM. 10 0.5 2 75
3.3. Mopnens Heiipona Mak-Kamioka 10 05 ) 9.5
[Tutrca. IlepcentpoHsl
34 OOyueHUE OJHOCIOWHOW  CETH. 10 05 5 75
[TpaBuna Xe00a u enpTa-mpaBuio
35 0O06001eHHOE AeThTA-TTPABIIIO 10 0,5 2 7,5
3.6 OrpaHnyeHus mepcenTpoHa. 10 0,5 2 7,5
4. MopenupoBaHnmne TPaeKTOPHHA
TEeXHHKO0-IKOHOMHYECKOT0
Pa3BUTHS HA OCHOBE aIANITUBHOM 40 1 ) 39
HEYeTKOH KJIacTepu3yloueil ceTu
Koxonena
4.1 OKOHOMHYECKHE ITUKJIIBI
Y TEXHOJIOTUYECKHE YKIIAIIbI 40 1 - 39
5. O0padoTKa ecTECTBEHHOI0
SI3bIKA B 51 2 5 47
HHTEJUIEKTYAJbHBIX CHCTEMAX
5.1 OCHOBHBIEC IOHATHS O CHCTEMAX,
MCTIOMB3YOLINX 16 1 i 16
€CTECTBEHHBIN S3bIK
5.2 TexHonoruu aHanusa
€CTECTBEHHOI O SI3bIKa 35 1 2 31
207 9 14 184




4.2. CoaepxaHue TUCUMILIMHBI, CTPYKTYPUPOBAHHOE 110 pa3jiejiaM U TeMaM

Buo
Ne 3aHAMUA 6
pasoena| Haumenosanue . UHMEPAKMUBEHOU
u pazdena u mems Cooepicanue 1eKUUOHHBIX 3AHAMUTL , axmuenoi,
memol oucyunumbl UHHOBAUUOHHO
it hopmax,
(uac.)
2 3 4
1. BBenenue B
AUCHUTIIHHY
HUHTEJIEKTYaJIbH
pie
uH(popManoHHbIE
cucrembl (MUC)
1.1. Posb HUUC B | IIporpecc B chepe IKOHOMHUKHA HEMBICTHM 0€3 MPUMCHCHHUS
COBPEMEHHOM COBPEMEHHBIX UH(OPMaLMOHHBIX TEXHOJIOTHiA,
Mupe. NPEICTaBISIOMNX  COOOH  OCHOBY  9KOHOMHYECKHX
ungopmayuonnvix  cucmem (UC). HHbopManmoHHBIE

CHCTEMBl B SKOHOMHKE HMEIOT JIeJI0 C OpraHM3anued u
3¢ dexTuBHON 00pabOTKOI OONBIIMX MAacCHBOB NAHHBIX B
KOMITBIOTEPHU3UPOBAHHBIX cucTeMax MPEATIPUATHH,
obecrieunBass WH(QOPMAIMOHHYIO TOAJCPKKY TMPHUHATHS
PELICHUI MEHEIKEPAMH.

I'mobGanu3anys (QUHAHCOBBIX PHIHKOB, Pa3BUTHE CpPEICTB
ANIEKTPOHHOI KoMMepiu U (opmupoBanue B VHTepHeTe
JOCTYIHBIX JuIsi aHanu3a 0a3 JaHHBIX ()MHAHCOBO-
OKOHOMHYECKOH  HMH(pOpMAIMK, CHIKEHHE CTOMMOCTHU
nporpamMmHoi peannzanun MC, npuBenn 3a nocnenHue 1Ba
roga K OecHpeleeHTHOMY pOCTY HX HCIIOJIb30BAaHHS B
skoHoMuke. HMC  mO3BOJIAIOT  OOBEKTHBHO  OIIEHHUTH
JOCTUTHYTBI ypPOBEHb pa3BUTHS JKOHOMHKH, BBISIBHTH
pe3epBBl M 00ECTIEUNTh yCIIeX MX JESTENIbHOCTH Ha OCHOBE
MPUMEHEHHUS IPABMIBHBIX PEIICHHUH.

PaboThl B 00J1aCTH MCKYCCTBEHHOTO WHTEIJICKTA B TEUCHHE
JIOBOJIbHO JUTUTENILHOIO BPEMEHHU MPEACTABISUINCH MHOTHM
KaK NpUYyJbl OTOPBAHHBIX OT PEaJbHOCTH MH(POPMAHTOB-
MHTEJIEKTYaJIOB, 00yYarOlIMX KOMIIBIOTEP UIPE B IIAXMAThI
WM PaCliO3HABAHUIO CIIEH, WJIM K€ TBITAOLIMXCS CO31aTh
ABTOHOMHO OPHUEHTHPYIOIINECS B IIPOCTPAHCTBE MOOHIIbHBIE
pOOGOTEI.

[osiBnenne oskcneptHeix cuctem MYCIN, DENDRAL,
PROSPECTOR, a tax >xe 00Ha/Ie)KUBaOIINE Pe3yIbTaThl X
YCIICITHOTO ITPUMEHEHHS B 00J1aCTH

MEIUIMHBI, TEXHUYECKOHW  JUarHOCTHKH, T'€O(QH3HKH,
yIpaBiIeHUs HeTpepbIBHBIMU TEXHOJOTUUECKHUMU
npoleccaMy  PEIIUTEIbHO HU3MEHWIH curyaiui. Crajo
OYEBH/IHBIM, YTO METO/IbI IPABIONOJOOHBIX U JETYKTHBHBIX

BBIBOJIOB MOTYT OBITh XOpPOIIMM JIOMOJHEHHUEM WM
YaCTUYHOM 3aMEHOM CHelranucTa, CTaBSIIETO
MEOUIMHCKMM WIM TEXHUYECKUH JUarHo3 W BOOOIe

MPUHUMAOIIETO pelieHuss B ¢GopMe BBIOOpa OTHOH U3
ANTBTEPHATHBHBIX THIIOTE3 HA OCHOBAHHUU HAOJIOIACMBIX
JTAaHHBIX.

OTH yCHeXu CTHMYJIUPOBAIM NPUMCHEHUE TEXHOJIOTUH M
METOJIOB HCKYCCTBEHHOT'O HWHTEJUICKTA B CaMbIX Pa3HBIX
oTpacisX dKOHOMHKH, B MEPBYIO O4Yepeib, JJIs aHAIu3a U
JINATHOCTUPOBAHUS s pexTuBHOCTH HKOHOMHYECKOM
NEATSIBHOCTH  TIPENNPHUATHH, BbIOOpa 3P HEKTUBHOMN
CTpaTeruu MOBelIeHHsl Tpeijiepa Ha PhIHKE LIEHHBIX Oymar,




BEIOOpa  ONTHMANBHBIX  BAPHMAHTOB  HWHBECTHIIHOHHBIX
MPOCKTOB B YCJOBUSAX HEOIPEICICHHOCTH U TPU HATMYUU
TpynHO (opManu3yeMbix (axkropos. IlepBeie 3KcnepTHBIE
CHUCTEMBI ~ OBUIM  OTOPBaHBI ~ OT  KOPHOPATUBHBIX
HH(POPMAIMOHHBIX CHUCTEM u CTPOMITUCH KaK
CaMOCTOATENbHbIE  TPOrPaMMBl, HMEIH COOCTBEHHYIO
OpTaHU3AINIO XPAaHCHHS JaHHBIX W 3HAHUH.

[TosTOMy MX IpUMEHEHHE K pealbHBIM IpolieMaM B cdepe
SKOHOMHKH TEpBOHAYANFHO HE Jaj0  OXHIACMOTO
pesynprata. Bo3HUKIM mpoOiieMBl, CBA3aHHBIE C BBICOKOH
TPYAOEMKOCTBIO CO3JJAHUS M peopraHm3anuy 0a3pl 3HAHUH
TPaIUIIMOHHBIMA METOJAMH WHTEPBBIOUPOBAHUS IKCIIEPTOB,
a TaKkKe C 3arpy3Koif, XpaHeHWeM M aKTyajJu3auueu
00JBIINX 00BEMOB JAHHBIX, HA KOTOPHIC HE OBLIH
paccUMTaHbl 3TH IKCIEPTHBIE CUCTEMBI [ 1, 2].

HoBas BomHa W 3HAuuTENnbHBIA 3(Q(EKT OT NPUMEHEHUS
TEXHOJIOTHM HWCKYCCTBCHHOTO WHTCIUICKTa TIONYYCHBI B
pe3ynbTate pa3padoTKH W NPUMEHEHUS] UHTEIUIEKTYalbHBIX

WHQOPMAMOHHBIX  CHCTEM,  SBUBIIMXCS  CHHTE30M
SKCIEePTHHIX M HHPopMarmoHHBIX cucteM. Co3manue UC
CTano €CTECTBEHHbBIM MIPOIOIDKCHUEM LIUPOKOTO

MpUMEHECHNAsT WH(GOPMAIIMOHHBIX CHCTEM KJIaCCHYEeCKOTO
tuna. CHCTeMBl  peHMHKMHHpPHHTa  OW3HEC-TIPOIECCOB
MOKa3aJId BO3MOYKHOCTh YHOPSI0UEHUS

MH(QOPMALMOHHBIX  TIOTOKOB W COBEPILEHCTBOBAHMS
CTPYKTYPBI MPEaNpUATHS npu BHEAPCHUU
MH(QOPMALMOHHBIX ~ TEXHOJOTHMH,  IOMOIJIM  OCBOMTH
METOJIOJIOTUIO  Pa3pa0OTKH  HMH(MOPMAIMOHHOW  MOAENH
npeanpusitua.  VuterpupoBannele  WMC  mpenmpusatus
obecrneunBarOT HHPOPMAIUOHHYIO MOACPIKKY BCEX
MIPOM3BOJICTBCHHBIX TIIPOLIECCOB M CIYXO Tpennpusarus,
BKIIIOYAass NPOCKTHPOBAaHUE, W3TOTOBICHHE W  COBIT
TIPOAYKITUH, (hMHAHCOBO-9KOHOMHYECKHHA aHaIun3,
IUTAHUPOBAHKE, YIIPABICHHE IIEPCOHAJIOM, MAapKETHHT,
COTIPOBOXKICHUE AKCIUTyaTallUH W3ICIHNA, MePCHEKTHBHOE
IUTaHUpOBaHKE. BHeipeHne HHPOPMAIIMOHHBIX CUCTEM THIIA
ERP (Enterprise Resource Planing) yBenuunBaet

s dexTuBHOCT, paboTel mpeampuatus Ha 20-30%. B
pe3ynbpTaTe MOSIBIINCH MOJHOCTHIO KOMITBIOTEPU30BAaHHEBIE
MHPOPMALMOHHO-TEXHOJIOTHUECKHUE CBA3H MEXTy
Kopropanusmu (cucteMbl B2B unu GuzHec-0u3Hec) U CBA3H
Koproparuu ¢ kimeHtamMu (cuctembl B2C wnmm cucteMbl
OM3HEC-KIIMEHT).

1.2.

Hcropus
HUCCIIEIOBaHNH B
obyactu
HCKYCCTBEHHOTO
HHTEIJIEKTA U
OCHOBHEIE TIOHSTHS
B JIaHHOM 0o0acTu

C caMoro Hayvana UCCIIEJIOBAaHUN 6 001aChu MOOeIUPOBAHUSL
npoyecca mviuirenus (koHen 40-X TOJOB) 6bidenunucy 06a
00 HedasHe20  8peMeHU  NPAKMUYECKU  He3aBUCUMbIX
HAanpaeieHus .

- 102uiecKoe,

- HelpoKubepHemuyecKoe.

[epBoe OBIIIO OCHOBAHO HA BBISBICHUH U IPUMCHEHUH B
WHTEJUICKTYaJbHBIX CHUCTEMaX pa3IHYHBIX JIOTHYECKAX U
SMIUPUYCCKUX MPUEMOB (IBPUCTHK), KOTOPHIC MPUMEHSET
YeJIOBEK IS PeIICHUs KaKuX-1rn0o 3a1a4. B

JlaJbHEUIIEM C TIOSBJICHHEM KOHLEMIHMH <«3KCHEPTHBIX
cucrem» (OC) (B nHawane 80-x rofoB) 3TO HampaBJICHHE
BBUIMJIOCH B HAYYHO-TEXHOJIOTHYECKOE  HalpaBJICHUE
HHPOPMATHKH  «UEDKCHEPUS  3HAHUI», 3aHUMArOIIEECs
CO3MaHMEM T. H. «CHCTEM, OCHOBAaHHBIX Ha 3HAHHUIX»
(Knowledge Based Systems). HWmenno ¢  3Tum
HaIpaBJICHUEM 00BIYHO ACCOIUHUPYETCS TEPMHH
«ucKyccTBeHHbIH nHTesek™ (MN).

Bropoe HampaBieHue — HEHPOKUOCPHETHUYECKOE — OBLIO
OCHOBAHO HAa TOCTPOCHUHU CaMOOPTAaHM3YIOIIUXCS CHUCTEM,
COCTOSIIIIMX W3 MHOXECTBA 3JEMEHTOB, ()YHKIIMOHAIBHO

IIpe3enranus
(14ac)
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MOTOOHBIX HEHPOHAM TOJIOBHOTO MO3Ta. JTO

HANpaBJICHUE HAYAIOCh C KOHICHIMH (POPMAIBHOTO
Heiipona  Mak-Kamnoka- Ilurrca u  uccienoBaHuid
Pozenbnarra ¢ pa3mu4YHBIMEA MOJICIIIMH MIEPLECITPOHA —
CHCTEMBI, 00yYaIOIICHics pacro3HaBaHUIO 00pa30oB. B cBs3u
C OTHOCHUTEIIFHBIMHU YCIIEXaMU B JIOTHYCCKOM HAIPABICHUU
WU n HU3KUM TEXHOJIOTMYECKOM YPOBHEM

B MHKPOAJIEKTPOHHUKE HEHPOKHOEPHETHIECKOE HATIpaBICHUE
OBUIO MOYTH 3a0BITO ¢ KoHIA 60-x romoB mo Hadaima 80-x,
KOTJa TOSIBIJINICH HOBBIE YIAaYHBIC TEOPETUYECKHE MOICIH
(mammpumep, «Moenb Xonduinay) u CBEpXOoIbIIme
HHTETPAIbHBIC CXEMBIL.

Jlocuueckoe Hanpaenenue MOJNCHO pPACCMAMPUBATNL KAK
MOOENUPOBAHUEe MbIULEHUS HA YPOBHE CO3ZHAHUS UIU
eepbanvnozo  umu  aocuvecko2o  (yerenanpaenennozo)
Mmotutenusi. ETo ocToMHCTBaMU SBISAIOTCS [3]:

- BO3MOXHOCTh OTHOCHTEJIBHO JICTKOTO MOHUMAHUS PabOTHI
CUCTEMBI;

- JIETKOCTh OTOOpaXCHUS MpOIecca PacCyKICHUH CHCTEMBI
Ha ee MHTepQEiC ¢ MONb30BaTeNIeM Ha €CTECTBEHHOM SI3bIKE
WA KaKOM-THO0 (hOpMaIIEHOM SI3BIKE;

- JIOCTYDKHMOCTh OJHO3HAYHOCTH IOBEICHUS CHUCTEMBI B
OJIMHAKOBBIX CUTYalHUsIX.

HenocraTkamu oruueckoro noaxoza siBisrotest [3]:

- TPYAHOCTb W HECECTCCTBCHHOCTL peCan3dalluid HCYCTKUX
3HaKOB (00pa3oB);

- TPYAHOCTh (WJIM Ja)Xe HEBO3MOXXHOCTH) pean3aIliu
AZICKBATHOTO IMOBEACHUA B YCJIOBUAX HEOIPCACICHHOCTU
(HeZ[OCTaTO‘-IHOCTI/I 3HaHPII>i, 3alIYyMJICHHOCTHU JaHHBIX, HE
TOYHO TIOCTaBJICHHOM ICJIN U T.I1.);

- TPYAHOCTb W HEIPPEKTUBHOCTh paclapaiieInBaHUsL
mpoIiecca pelIeHus 3a1aq.

TakuMm 00pa3oM, 3HaAHUA — 5MO BOCHPUHAMAS HCUBLIM
cywecmgom (cybvekmom) ungpopmayus U3z eHewHe20 Mupa
U 6 omaudue om <uHpopmayuu 3HaHue» CyObeKMUBHO.
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HurennexryanpHas
nHpopmannoHHas
cUCTEMA U ee
OCHOBHBIE
CBOMCTBA

HNuTennekTyanbHble uHgopMaloHHbIE CHCTEMBI
(MMUC) — ecTecTBEeHHbI pe3yibTaT Pa3BUTHS OOBIYHBIX
MHPOPMALMOHHBIX ~ CHUCTEM, COCPEAOTOYMIN B  cebe
HanboJiee HAYyKOEMKHE TEXHOJIOTHH C BBICOKIM YPOBHEM
AaBTOMATH3allMd HE TOJBKO IPOIECCOB  IMOATOTOBKH
nHpopManMy AN NPUHATHS pEIIeHWH, HO M CcaMux
MPOLIECCOB BEIPAaOOTKH BapUAHTOB PEIICHUH, OIIMPAIOIINXCS
Ha NoJIy4eHHbIe nH(opMannoHnHoi cucremoit nannsie. MMC
CIIOCOOHBI  TMarHOCTHPOBATh COCTOSIHHE — IPEITIPHATHS,
OKa3bIBaTh IIOMOIIb B AHTHUKPU3UCHOM  YIIPaBJIECHUH,
obecrieunBaTh BHIOOP ONTHMAIIBHBIX PEIICHUH 10 CTpAaTernu
pa3BUTHsL ~ OPEANPUSATHS W €ro  MHBECTHUIMOHHOW
JIeSITeNPHOCTH. birarogapsi HaM4MIo CPEACTB €CTECTBEHHO-
S3BIKOBOTO  HHTepdeiica  MmosBIAETCS  BO3MOXKHOCTH
HENOCPEACTBEHHOIO [IPUMEHEHHUS nnc 6msHec
MOJIF30BATEINEM, HE BIIAICTOIINM SI3bIKAMHU
NPOTPaMMHPOBAHUs, B KadeCTBE CPEJICTB HOIJIEPKKU
MPOLIECCOB aHAJIN3a, OLEHKU W IPHHATHS SKOHOMHYECKHX
pemenuii. MWC npumensaroorcs g 3KOHOMUYECKOTO
aHaJIM3a ESTENbHOCTH IPENPUSITHS, CTPATErHIeCKOTO
IUTAHUPOBAHUS, HTHBECTUI[IOHHOTO aHaJIM3a, OIIEHKH PUCKOB
u dopmupoBanusi noprdens neHHbIX Oymar, GUHAHCOBOTO
aHaIM3a, MapKEeTHHTA U T.JI.

B aToMm citydae moTpeOoBaliCA3HAYUTEIILHO OONBIIHIA 00BEM
nHPOPMAaIMK KaK COOCTBEHHO O MPEANPHUATHH, TaK H O €r0
OKPYXCHUH, T.C. MIPUPOJHBIX, MIOJIUTHUYECKHX,
SKOHOMHYECKHX H Jpyrux (akropax, KOHKYpPEHTaX,
MOCTABIIMKAX U T.J., @ TAK)KE 3HAYUTEIBHO OoJiee CIIOXKHBIC
BBIYHCIICHM, HE0OX0AUMOCTh yueTa cnabo

HPOEKTHAs
JESATELHOCTD
(1uac)
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hopmanmmzyembIx GakTOpOB, BEICOKHN ypOBEHBb HHTEp(etica.
[MocraBneHHblC  3aJa4d  pealM30BaHbI B CHUCTEMax
MOJICPKKY MIPUHATHUS pelieHuil. VX oTiauuuTenpHas yepra
— 3HAYHUTEIBHO 00JICe BHICOKUI YPOBCHD KHHTEILICKTA,
4eM y OOBIYHBIX HHTCTPUPOBAHHBIX CHUCTEM YIPABICHUS
MPOU3BOJICTBOM; HAJIMYUC CICIHMAIBHBIX MPOLUEAYp st
0TOOpa ¥ BBOJA JAHHEIX, B TOM YHCIIE U IO
pacmrcaHuio W3 pa3iIMIHBIX BHEIIHHX CHCTEM. B cmcremax
TOJICPIKKA TIPUHATHUSL permeHui TIPOU3BOIUTCS
3a0IarOBpEMEHHOE BEIYHCIIEHHE (B IIEJIX 00eCIIeUeHUsI
YMEHBIIICHAS] BPEMEHH PEaKIliK) arperupoBaHHBIX JAHHBIX,
4acTO  WCIOJB3yeMBIX B 3alpocax;  HCIOIB3YeTCs
CHelHMaNTbHAs OpraHu3alus XpPaHCHUs TaHHBIX,
obecrieynBaromas BO3MOKHOCTh MHOT'OACIIEKTHOTO ITOMCKa
C U3MEHSAEMOM

NIyOMHON arperupoBaHUs/IC3arpeTUPOBAHUS  JTaHHBIX.
OTa TEXHOJIOTHs MOJyYna Ha3BaHWE XPAHWIUIL U BUTPUH
JIaHHBIX B COYETaHUM C OINEpPAaTUBHOW aHaJUTUYECKON
00pabOoTKOM JaHHBIX.
Haubomee momHble (QUPMEI, pa3padaThIBAlOIINE CHCTEMBI
ynpasienus 6azamu nasaeix (CYB/]) — ORACLE, BASE,
Microsoft, — MmoCTaBIAIOT Ha PBIHOK CHCTEMBI, B KOTOPHIE
MOJTyJTH TTONACPIKKH MPUHATHS PEIICHUH BXOAAT KaK
KOMIIOHEHTa. B omauyue om 00bIYHbIX AHATUMUYECKUX U
cmamucmuyeckux modenei, MUC noszeonsiom nonyuums

pewenue mMpyoHo Gopmanuzyemvix cnabo
CMPYKMYPUPOBAHHBIX 3A0aY.
Bo3moorcnocmop Huc pabomamo co

CAOOCMPYKMYPUPOBAHHBIMU OAHHBIMU NOOPA3YMesacnt
Hanuuue cedyroumux Kauecmae:

— pewamv 3a0auu, ONUCAHHbIE MOILKO 6 MEPMUHAX
CMASKUX» — MoOderell, Ko20a — 3A8UCUMOCHU  MeINCOY
OCHOBHBIMU — NOKA3AMENAMU  AGIAIOMCA  He  6NOJHE
OnpeodesieHHbIMU UU OAdiCe HeU3BECTHbIMU 8 NPeoenax
HeKOmopo2o Kiacca;

— cnocobnocmov K pabome ¢ HeOnpeoeieHHbIMU UIU
OUHAMUYHBIMU OAHHBIMU, USMEHSIOWUMUC 8 npouecce
obpabomku, nossonsem ucnoavzosamv HUUC 6 ycnosusx,
K020a Memoobl 00paboOmMKU OAHHLIX MO2YM USMEHAMbCS U
VYMOYHAMBCSA NO Mepe NOCMYNJIeHUSI HOBbIX

OAHHbBIX,

— CHOCOGHOCHD K PA3GUMUIO CUCHIEMbL U U36/1EUEHUIO
3HAHUWIL U3 HAKONJIEHHOZ0 ONbIMA KOHKPEMHBIX CUNYauuil
yeenuuugaem  MOOUILHOCMb U 2UOKOCHb — CUCTEMDbL,
nosgonsisi el OGblcmpo  oceaueamsv  HoOsble  0bnACmu
npumenenus. Bozmooicnocmos ucnonvzosanus ungopmayuu,
KOmMopas A6HO He XPAHUMCS, A 8bI80OUMCS U3 UMEIOWUXCS 8
b6aze OauHLIX, NO380JsE€M YMEHLUUMND 00BEeMbl XPAHUMOU
aKmyanvbHol uHgopmayuu npu  coxpameHuu 6o2amcmed
docmynHou noavzoseamento ungopmayuu. Hanpasnennocmo
HHAC na pewenue cnabocmpykmypupo8anHvlx, NI0X0
Gopmanuzyemvix 3a0au pacuiupsiem 001ACMb NPUMEHEHUS
Huuc.

Js MYC xapakTepHsI cleqyonye Ipu3HaKky |

1. Pazeumuie KOMMYHUKAMUBHBLE cnocobnocmu
603MONCHOCIb  0OPAGOMKU  NPOUZBONLHBIX  3ANPOCO8 6
ouanoze Ha A3bIKE MAKCUMAILHO — NPUOTUNCEHHOM K
ecmecmesennomy (cucmema ecmecmeeHHO-53bIK08020
unmepgpetica — CEAHN);

2.Hanpasnennocme Ha peuienue
CIaboCmpyKmypupoB8aHHulx, Ni0X0 (HOPMALUZYEeMbIX 3A0aY
(peanuzayus mazkux mooeneit);

3. Cnocobnocms pabomamv ¢ HeOnpeOeieHHbIMU U
OUHAMUYHBIMU OAHHBIMUL,

4. CnocobHocmb K pazgumuro CUCmeMbl U U3GIEUEHUIO
SHAHU U3 HAKONJIEHHO20 ONbIMA KOHKPEMHbIX CUMYayull,
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5. Bosmooicnocmo noayuenus u UCNONL306AHS
uH@oOpMayuu, KOMopas AGHO He XPAHUMCS, A BbIBOOUMCS U3
umerowuxcs 6 baze OaHHbIX;

6. Cucmema umeem He MONLKO MOOe€Ib NPEOMEMHOU
obnacmu, HO U MOOelb camou cebs, umo noseojsem el
onpeoesimy SpaHuybl C80etl KOMNEeMeHMHOCMU,;,

7. CnocobHocmob K A0OYKMUBHBIM 8b1800AM, M.€. K 8bl800AM
1O aHaNo2Ul;

8. Cnocobnocmv o00vscHamb ceou Oelicmeusi, Heyoauu
nob306aMeI, npeodynpeicoanms nonvzoeamers o
HEeKOMOpbIX — CUMyayusix, npueoOsYUX K  HAPYULEHUIO
YenoCmHOCU OAHHbIX.

HawuGonpsmee pacnpocrpanenne HWNUC  momyuwnm — juist
SKOHOMHYECKOTO aHAIM3a JEATCIBHOCTH IMPEANPHUSTHUS,
CTPaTETUUECKOrO TUTAHUPOBAHHMS, HMHBECTUIMOHHOTO
aHanmu3a, OICHKH pPHUCKOB © (opMHpOBaHUSA TOPThEs
IICHHBIX Oymar, (MHAHCOBOTO aHAN3a, MAPKETHHTA.

2. Knaccupuramust
nuc
2.1 Oo0mas WuTennexryanpHbIe HHPOPMAMOHHBIE CHCTEMBI MOXKHO MIPOEKTHAs
knaccudukanus KJIaCCU(QUIMPOBATL IO Pa3HBIM OCHOBaHHAM. baszoebie |  esTelbHOCTD
MHTEIUICKTyaIbHO | OCHOSaHUs u Kraccuurayus no HUM npusedeHsvl Hudce W (1yac)
I~/'I Ha.
1. IIpeomemnasn obaacms npumenenus:
Iqu)OpMauHOHHO — UUC meneoscmenma,
1 CHCTEMBI. — UUC puck-menedscmenma,
— UUC unsecmuyuii
— UUC 6 oennoti cghepe u Op.

2. Cmenenv agmonomuocmu om xopnopamuenou UC unu
oazvl

OaHHbBIX:

— ABMOHOMHbIE 8 8UOE CAMOCMOSAMENLHBIX NPOSPAMMHBIX
npPOOYKmMos ¢ cOOCMEeHHOU 6a30U OaAHHbIX;

— conpseaembie ¢ KOPNOPAMUBHOU;

— NOJHOCMbIO UHIMESPUPOBAHHbIE.

3. Ilo cnocoby u onepamusHocmu 63auMoO0eiicmeus ¢
o6vekmom:

— cmamuyeckue UHC,

— ounamuueckue UUC:

— UUC peanvrozo epemenu;

— cogemyowue HHUC, 6 KOHmyp KOmoOpulX 6061e4eH
noIb308amens.

4. IIo aoanmugnocmu:

— obyyaemvie HHUC, m.e. cucmemvl, napamempvl u
CMPYKMypa KOMOpbIX, MOSYM USMEHAMbCA 8 npoyecce
obyuenus  umu  camoobyyenus  (metipounvie  cemu,
2eHemuyecKue ai2opummsl u op.);

- HIC, napamempul Komopbix U3MeHAomes
aomunucmpamopom 6asvl snanuii (SKcnepmusie cucmemsl u
op.).

5. ITo mooenu npedocmasnenus 3Hanuil:

— MemoOobl pe30oYUll UCYUCTEHUs NPEeOUKAMmos;

— HemonomonHnble, MOOaibHble U 6PEMEHHbIE IO2UKU;

— Mapxkosckue u baecoeckue cemu 6v18600a;

— Ka3zyanvHule depegvst u meopust éepul,

— Teopus [lemncmepa-Iletigpepa,

— Heuemxue _cucmemsi
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2.2

CucreMsl ¢
HHTEIJICKTYaIbHBIM
uHTepdeiicom

HuremnekryanbHble 0a3bl JaHHBIX OTIHYAIOTCS OT OOBIYHBIX
0a3 JaHHBIX BO3MOXKHOCTBIO BBIOODKHM IO  3ampocy
HEOOXOMUMON HWH(POPMALIUU, KOTOpas MOXKET SIBHO HE
XPAHUTHCS, a BBIBOAUTHCS M3 MMEIONIMXCS B 0a3e JaHHBIX.
BbiBo HESIBHOH HMH(POPMANUK OCYIIECTBIIAETCS IIyTEM
HHTEPIPETALNH CIACIYIOIINX 3aBUCUMOCTECH:

- BBIYHCIIUTEIBHBIX 3aBUCHUMOCTEH aTpuOyTOB,
HalpuMep, «BBIBECTH CIIMCOK TOBApOB, IEHA
KOTOPBIX BBILLIE CPEJHEOTPACIEBOI,

- CTPYKTYPHBIX OTHOIIEHUN OOBEKTOB, HAIPUMED,
«BBIBECTHU CIHICOK TOBapOB-3aMEHUTENIEH
HEKOTOPOU MPOAYKIIUN»,

- JIOTMYECKUX 3aBUCHMOCTEH (haKTOPOB MPUHSATHS

pelieHuid, Harpumep, «BBIBECTH CIHCOK
MOTEHIHAJIbHBIX MOKymnartenen HEKOTOPOTO
TOBapay.

JIist  BBITIOTHEHHWS] TIEPBOTO THMA 3ampoca HeoOXoIuMOo
CHaJana MIPOBEICHNE CTaTHCTHYECKOTO pacueta
CpeHeOTpacieBOl IIeHBI MO BCel 0aze MaHHBIX, a YKe
MIOCTIE ATOTO COOCTBEHHO OTOOP JaHHBIX.

JIist  BBITIOMTHEHWS BTOPOTO THMA 3ampoca HEO0OXOIUMO
BBIBECTH 3HAYCHMsI XapaKTEPHBIX NPU3HAKOB OOBEKTa, a
3aTeM MOUCK MO0 HUM aHAJIOTUYHBIX OOBEKTOB.

Jlnst TpeTsero THma 3amnpoca TpeOyeTcsl CHavdaa OnpeeluThb
CIHCOK MOCPEAHUKOB-TIPOJABIIOB, BBHIIOIHSIOMUX POIAXKY
JAHHOTO TOBapa, a 3aTeéM IIPOBECTH IIOMCK CBSI3aHHBIX C
HUMU HOKYIIATENIEH.

Bo Bcex mepeymMcICHHBIX THIIAX 3alpocoB Tpedyercs
OCYIIECTBHUTH IOWCK II0 YCIOBHIO, KOTOPOE JOIDKHO OBITH
JTIOOTIPEZICTICHO B XOZ€ pemIeHus 3a1a4n. M HTeIIeKTyapHas

POCKTHASI
JEATENbHOCTh
(14ac)
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cucteMa 0e3 TIOMOIIM ITOJIB30BATENsl MO CTPYKType Oas3bl
JaHHBIX cama CTPOMT MyTh AOCTyma K (aiiaM JaHHBIX.
DopMyaHpOBaHHE 3aMpoca OCYLICCTBISACTCS B JHANOTE C
MOJIb30BaTeNIeM, MOCICAOBATEABHOCTh IIATOB  KOTOPOTO
BBITIONTHACTCSA B MAaKCHMAIbHO YAOOHOM Ui MOJb30BATEIs
¢dopme. 3ampoc k 6a3e AaHHBIX MOXET (GOPMYIHPOBATHCS U
C MIOMOIIBIO €CTECTBEHHO-A3BIKOBOTO HHTEpdeiica.

EcrecTBeHHO-3bIKOBON unTepdeiic npennoiaraet
TPaHCISIMIO  €CTECTBEHHO-SI3BIKOBBIX ~ KOHCTPYKLMH Ha
BHYTPUMAIIIMHHBIA YpOBEHb INpeACTaBieHHUs 3HaHWH. s
3TOr0 HEOOXOAMMO pemaTh 3aJadd MOP(OIOTHIECKOTO,
CHHTaKCHYECKOTO W CEMaHTHYECKOTO aHalM3a M CHHTE3a
BBICKA3bIBAHUH Ha €CTECTBEHHOM SI3BIKE. Tak,
MOP(OJIOTHYECKNI aHAIN3 MPEANONaracT paclo3HaBaHUE U
MPOBEPKY MPAaBWJIBHOCTH HAIMCAHUS CIIOB IIO CIIOBAPSIM,
CHHTaKCHYECKMI KOHTPOIb - PAa3IOXEHHE BXOIHBIX
cooOlIeHNH Ha OTHeJbHbIE KOMIIOHEHTHI (OmpeneseHue
CTPYKTYpPBI) C IPOBEPKOI COOTBETCTBHS IPaMMaTHYECKHM
MpaBUjiaM  BHYTPEHHErO0  TPEJICTAaBJICHHUS 3HAHUU U
BBISABJICHUS HEOOCTAIOIIUX qacTen u, HAKOHEII,
CEeMaHTUYECKUI aHaliu3 - YCTaHOBICHUE CMBICIOBOU
MPaBIJIBHOCTH CHHTAaKCHMUYECKHX KOHCTpyKumil. CuHTE3
BBICKA3bIBAaHUH peIIaeT 0OpaTHyIO 3aaady IpeoOpa3oBaHUs
BHYTPEHHETO TNPECTaBICHUS MHPOPMAIUU B €CTECTBEHHO-
SI3BIKOBOE.

EcrecTBeHHO-3BIKOBBII HHTEP(dEiic Ncoabp3yeTes UI:
* TOCTYIIA K MHTEJIJICKTYaJIbHBIM 0a3aM JaHHBIX;

* KOHTEKCTHOrO TIIOMCKa JOKYMEHTAJIbHOH TEKCTOBOU
nHpOpPMaLNY;

¢ I'0JIOCOBOI'0 BBOAa KOMAaH/ B CUCTEMAX YIPaBJICHUA

* MAIMHHOTO MepeBOaa C MHOCTPAHHBIX S3bIKOB.

'MnepTexcToBble CUCTEMBI IPEAHA3HAYEHBI 1JIs peaau3aluu
MOoWiCKa TIO KIIOUEBBIM CjloBaM B 0a3ax TEKCTOBOM
HHPOPMALIIH. HHrennekryanbHble TUNIEPTEKCTOBBIE
CHUCTEMBI OTJIMYAIOTCS BO3MOXKHOCTBIO 0o0Jiee CIO0XKHOM
CEMaHTHUYECKOM OpraHM3allii KIIOYEBBIX CJIOB, KOTOpas
OTpa)kaeT pa3JIMYHbIE CMBICIOBbIE OTHOLIEHHS] TEPMHUHOB.
Takum 00pa3oM, MEXaHH3M IOMCKa PadOTaeT MPEXKIE BCETO
¢ 0a30ff 3HaHWH KIIOYEBBIX CJIOB, a YXKe 3aTeM
HETIOCPEICTBEHHO C TEKCTOM. B 0Oojee mmMpokoM IuIaHe
CKa3aHHOE PacIpOCTPAHSAETCS U Ha MOUCK MYJIbTUMEAUINHOMN
nHPOpMAalMK, BKIIOYAIONIEH I[OMHUMO TEKCTOBOW U
nuppoBoit mHGOpManmu TpadUUecKue, ayauo U BHIEO-
o0pas3sl.

CucTeMbl KOHTEKCTHOW NOMOIIM MOXXHO pPacCMaTpHBaTh,
KaK 4aCTHBIN cnyqaﬁ HWHTCJUICKTYAJIbHBIX TUIICPTCKCTOBBIX U
€CTECTBEHHOS3BIKOBBIX CHCTEM. B oTanume OT O6BI‘IHBIX
CHUCTEM IIOMOIIM, HAaBS3BIBAONIMNX II0JH30BATEIII0 CXEMY
noucka TpedyeMoit nHpopManuu, B CUCTEMaX KOHTCKCTHOM
MOMOIIU ITOJIb30BATENb OMUCHIBACT MPOOIEMYy (CHTYAIHUIO),
a cucreMa C IOMOIIBI0 JIOTOJHUTEIBHOTO JHAJIOTa ee
KOHKPETU3UPYET U caMa BBIMOJHSICT MOUCK OTHOCSIIUXCS K
cUTyallMd pekoMeHpaanuil. Takue CHCTEMBI OTHOCSTCS K
KJaccy CUCTEM pacnpoCcTpaHCHHUS 3HaHUI
(KnowledgePublishing) m co3maioTcst kKak TPHIOKEHHE K
chUcTeMaM  JIOKYMEHTauud  (HampuMep, TEeXHHYECKOU
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JIOKYMEHTAITUH T10 SKCIUTyaTaIlii TOBAPOB).

CucTeMbl KOTHUTUBHOW IpadUKy O3BOJISIOT OCYIIECTBIISATD
uaTepdeiic momp3oparens ¢ UMC ¢ moMomsio rpadndaeckux
00pa3oB, KOTOpbIE TEHEPHUPYIOTCS B COOTBETCTBHU C
MPOUCXOSIIUMHU COOBITHSMH. Taxue CHCTEMBI
UCTIONB3YIOTCI B~ MOHHUTOPHUHI€ M YIPaBICHHU
orepaTHBHBIMH Tiponieccamu. [ 'paduueckne o0Opassl B
HaIJIIAHOM M WHTETPUPOBAHHOM  BHJE  OIKCHIBAIOT
MHO)KECTBO IIapaMeTpoOB M3ydaeMoW cuTyauuu. Hanpumep,
COCTOSIHHE CJIOHOTO YIPAaBJIAeMOro 00beKTa 0ToOpaXkaeTcs
B BHJC YEJIOBEYECKOTO JIMIA, Ha KOTOPOM KaKaas depra
OTBEYAeT 3a KaKOH-TMOO mapamerp, a oOIee BEIpaKeHUE
JIMIa IaeT HHTETPUPOBAHHYIO XapaKTEePHCTHKY CHTYaLUH.

CucteMbl KOTHUTHBHOW TIpa)MKH HIMPOKO HCIOJIB3YIOTCS
TaKke B 00yJaroNIMX W TPEHAKEPHBIX CHCTEMaxX Ha OCHOBE
WCTIONb30BAaHMSA TIPHHIMIIOB BUPTYAJIBHOH pEaNbHOCTH,
Korma rTpadudeckue oOpa3pl MOICIHPYIOT CHUTYalluH, B
KOTOpBIX ~ OOywaromemycs  HEOOXOIUMO  IPHUHHMATh
PELICHUS U BBITIOJIHATH ONpPE/IEIEeHHbIE AeHCTBUS.

2.3

DKCHEpTHBIE
CHCTEMBI

L TTonp3oBaTens

t 3
| B | I CEAN |
v
t v
Basa 3HaHnn N Cucrema
WHTEpnp. 3H.
3H-A. (MawWwmnHa BbIBOAA)
Cucr. 3KC- PyHa
nproGppH nep- 3H-A I—o Cucrema
3HaHU TOB O6bACH. Pewr.
f \\

™
/)&)
L7 f NN\ e
I XC
K. no 3HaHuaM JkcnepT

ApXI/ITeKTypa IKCIICPTHBIX CUCTEM

AHanwns CrHTEes
fleTeprmninpo- OamH MeTouHIK
BAHHOCTE 3HAHMIA 3HAHMN
HeonpeaeneHHOCTh | Asanpagesmcune | Myasruaranmisis Heckonsko
IHAHKMIA MCTOUHWKOB
IHAHKMIA
OcHoBHBIE Ki1accsl DC
Ha3Haqelme SKCl'lepTl-[l)lX CUCTEM 3aKJIro4YacTCsa B

pEIIeHHH JOCTATOYHO TPYAHBIX JUISI JKCICPTOB 3alad Ha
OCHOBE HaKaIUIMBacMOU 0a3bl 3HAHWIA, OTPaXKAIOUICH OIBIT
pabOTBl 3KCIIEPTOB B PaccMaTpHUBaeMO MPOOJIEMHOM
oOxactu. JIOCTOMHCTBO MPHMEHEHHS SKCICPTHBIX CHCTEM
3aK/II0YaeTC] B BO3MOXKHOCTM IPHUHATHUA pELIEHUH B
YHUKAQJIBHBIX CHUTYyalUAX, A KOTOPBIX aJIrOPHUTM 3apaHee
HE U3BECTCH U (bOpMI/IpyeTCSI II0 UCXOOHBIM OTAHHBIM B BHIC
HETIOYKN PACCYXACHUHN (TPaBUI TPUHATHSA PpEIICHUH) H3
6a3pl 3HaHWi. [Ipmuem pemreHne 3amad TMpeanoJiaracTcs
OCYILIECTBIIAITH B YCIOBHUSX HETONHOTHI, HEAOCTOBEPHOCTH,
MHOT'O3HAYHOCTH HCXOIHON MH(QOPMALUU U KaYCCTBEHHBIX
OLIEHOK ITPOLIECCOB.

3KCHCpTHaﬂ CHuCTCMa ABJISICTCA WHCTPYMEHTOM,

Jlexmsg —
TIUCKYCCHS
(2 gaca)
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YCUIIUBAOINNUM HWHTCIUICKTYAJIbHBIC CIIOCOOHOCTH OKCIIEpPTA,
1 MOJKCT BBITNIOJHATL CJICAYIOINEC POJIN:

*  KOHCYNbTaHTa Ul  HEONBITHBIX  HIIH
Henpo(eCcCHOHATBHBIX MT0Jb30BaTENEH;

* ACCHCTEHTA B CBSI3M C HEOOXOJMMOCTHIO aHAIHN3a
SKCIIEPTOM  Pa3MUYHBIX BAPHAHTOB HPUHSITHS
pelIeHui;

* TTapTHEpa JKCIIepTa MO BOMPOCAM, OTHOCSIITHMCS
K MCTOYHHMKAM 3HAHHH M3 CMEXHBIX oOOJacTei
JIEITEILHOCTH.

2.4.

Camoo0yuarorme
Csl CUCTEMBI

B ocHOBe camMOOOydYarOIIMXCSl CHCTEM JIEXKAaT METOBI
ABTOMATHYECKOW KIACCH(UKAIINH TPUMEPOB CHTyalnit
peanmpHON mpakTHKH (00y4eHus Ha mpumepax). [Ipumepsr
peanpHbIX CUTyallMid HaKaIUIMBAlOTCA 3a HEKOTOpPBII
UCTOPUYECKMH  MEpUoJl U  COCTaBIAIOT 00Y4YaroLlyI0
BBIOOPKY. OTH MpHUMEpHl OINHCBHIBAIOTCS MHOXECTBOM
MPU3HAKOB Kiaccudukanuu. [Ipuuem oOydaromias BEIOOpKa
MOJKET OBITh:

* «C Yy4YHMTeJeM», KOrja [Uis KaxIOro IpuMepa
3a4acTCd B SABHOM BHJAC 3HAUCHUC IpPHU3HaKa €ro
MPUHAICIKHOCTH HEKOTOPOMY KJIacCy CHUTYaI[Hi
(kaccoobpa3yroniero npu3HaKa);

* «0e3 yuMTeds», KOrjJa IO CTeMeHH Oim3ocTu
3HAYEHUH NPU3HAKOB KiIacCH(UKALUU CHCTEMa
cama BbIJIeNAeT KJIacChl CUTyaluit.

B pesynpTaTe 00y4eHHsSI CUCTEMBI aBTOMATUYECKH CTPOSITCS
0000IIeHHBIE TIpaBWia MM (QYHKIUH, OIpPeIeNole
MIPHUHAAJIE)KHOCTh CUTYallui Ki1accaM, KOTOPBIMH 00yueHHast
CHUCTeMa  IIOJIb3yeTCAd TPH  HHTEPHpPETallud  HOBBIX
BO3HHUKAmOIMUX curyanuii. Takum oOpa3oM, aBTOMaTHYECKH
¢opmupyercst 6a3a 3HaHUWI, WCIOIb3yeMas IPH PELICHUH
3a7a4  Kiaccu(uKaMM W TPOTHO3MpoBaHWA. OTta 0Oasza
3HAaHUM NMEPUOANYECKH aBTOMAaTHYECKU KOPPEKTUPYETCA IO
Mepe HAKOIUIEHHA OIbITa PEANbHBIX CHUTyallHd, 4TO
HO3BOJSIET COKPATHTh 3aTpaTbl Ha €€ CO3JaHHe |
obOHoBiieHre. OOUIMEe HEJOCTATKH, CBOHCTBEHHBIE BCEM
€aMo00yUarOIMCS CHCTEMaM, 3aKITFOYAI0TCS B
CJIEAYIOLIEM:!

* BO3MOJXKHA HEIIOJHOTA W/WIM 3allyMJICHHOCTh
(M30BITOYHOCTR) OOy4Yaromeil BBIOOPKH U, Kak
CIIEJICTBHE, OTHOCHTEJbHAsE aIeKBATHOCTh Oa3bl
3HAHUI BO3HUKAIOIINM IpobieMam;

* BO3HHUKAIOT TPOOJEMBI, CBSA3aHHBIE C IUIOXOH
CMBICIIOBO SICHOCTBIO 3aBUCHMOCTEN MPHU3HAKOB M,
KaK CJIEICTBHE, HECIIOCOOHOCTh OOBSICHEHHSA
MOJIF30BATENSAM HOTYYaeMBIX PE3yIbTAaTOB;

¢ OrpaHWYCHUS B pPa3MEPHOCTH MPU3HAKOBOIO
MPOCTPAHCTBA BBI3BIBAIOT HETNIYOOKOE OINHCAaHUE
MpoOJIEeMHON 00JIaCTH W Y3KYI0 HaINpaBIEHHOCTH
MPUMEHEHHUSI.

WupykTuBHble  cucTeMbl. O000MICHHE  TPUMEPOB IO
MNPUHIKITY OT YaCTHOTO K OOLIEMY CBOAMTCS K BBISIBICHHUIO
MOJIMHOXECTB [TPUMEPOB, OTHOCSIIUXCS K OJIHUM M TeM Ke

Jlexmsa —
JTIUCKYCCHUS
(2 gaca)
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nmoakyjaccaM, HW  ONPEACICHUIO JJId HHUX 3HAYUMBIX
IMMPU3HAKOB. Hpouecc Knaccn(bmcaunn IpuMepoB
OCYHICCTBIIACTCSA CIACAYIOLIUM 06pa3OMZ

1. BeiOupaeTrcs mpu3HAK KIacCHpHUKAIMA W3 MHOXKECTBA
3aJJaHHBIX (JIU00 MOCIICAOBATEIBHO, OO0 MO KaKOMY-ITHOO
MpaBUIy, HANpUMEp, B COOTBETCTBUH C MaKCHMAaIbHBIM
YHCJIOM MOJTy4aeMbIX MOJIMHOKECTB IIPUMEPOB);

2. Tlo 3Ha4yeHWIO BHIOPAaHHOTO TIPU3HAKa MHOXECTBO
MPUMEPOB pa30nBaeTCs Ha MOIMHOKECTBA;

3. BrnonmHsercss NpoBepka, NPHHAIICHKHT JIH KaxIoe
oOpasoBaBIIeecs MOAMHOXKECTBO  IPHMEPOB  OIHOMY
HOJKJIaccy;

4. Ecnu xakoe-TO MOAMHOKECTBO MPUMEPOB MPHHAIICIKUAT
OTHOMY TIOJKJIACCY, T.€. y BCEX MPHUMEPOB ITOJAMHOKECTBA
COBIMAZaeT 3HAUYCHHE KIacCOOOpa3ymoIero mMpu3HaKa, TO
mporiecc  KiaccHQUKANWK — 3aKaHYMBaeTcs (MPH  ITOM
OCTaJIbHBIC IIpU3HAKHU KJ'IaCCI/I(bI/IKaHI/II/I HE
paccMaTpuBaOTCA)

5. Jnd TOAMHOXECTB TPUMEPOB C HECOBIAJAIOIINM
3HaYeHHEM  KJIaccooOpa3ylomero  MpHu3HaKa  IIPOIECC
Kiaccu(UKaIUK POI0JKACTCS, HAUMHAS C TyHKTa |

AHanu3 HOBOI CUTyallMH CBOAWTCS K BEIOOPY BETBH JIEpEBa,
KOTOpasl IOJHOCTBIO OIpenensier 3Ty cuTyanuio. I[lomck
pemIeHus OCYLIeCTBISIETCS B Pe3ysIbTaTe IOCIeA0BaTeIbHON
NpOBEpPKH IpU3HaKoB Kiaccudukanmuu. Kaxpas BerBb
JiepeBa COOTBETCTBYET OJTHOMY NPABHIIY PELICHUS:

Ecmn Cnpoc = «Huskuil» u M3nepXku = «MaJeHbKUE»
To llena = «auszkas»

[Ipumepamu HHCTPYMEHTAIbHBIX CpEACTB,
MOJEP>KUBAIOLIUX UHAYKTUBHBIM BBIBOJ] 3HAHUHU, SBISIOTCS
1st Class (ProgramsinMotion), Rulemaster (RadianCorp.),
NIJINC (ArgusSoft), KAD (MUIIC IlepesicnaBib-3anecCcKii).

Heiiponnsle cetn. B pesynprate oOydeHmss Ha mnpumepax
CTPOSITC ~ MaTeMaTH4eCKHe  peIIarolue byHKIMN
(nepenarounsle QYHKOMM WM (GYHKIOUHA aKTHUBAlMH),
KOTOPBIE OTPENeNIOT 3aBUCHMOCTH MEXAY BXOTHBIMHU (Xi)
1 BBIXOAHBIMH (Y]) IpU3HAKaMu (CHUTHAJIaMHM)

Bbixog = f (2w, )

HetipoHbI MOTYT OBITH CBSI3aHBI MEXKy COOOM, KOTIa BBIXOT
OJIHOTO HeHWpoHa SBISETCS BXOJIOM Jpyroro. Takum
00pa3om, CTPOUTCS HEHpPOHHAS CETh, B KOTOPOH HEWPOHHI,
HaXOJAIINECs Ha OTHOM yPOBHE, 00pa3yIoT CIIOH.
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BbixoaHoM
cnon

B3geweHHble

Bxogto#n cnon

2.5

AnanTUBHEIE
MH(OPMAITMOHHBI
€ CUCTEMBI

B ycnoBusIX AMHAMHUYECKOTO pPAa3BHTHS SKOHOMHYECKHX
00BEKTOB BO3PaCTarOT TpeboBaHus
KaJanTHBHOCTH NH(OPMAIIOHHBIX CHCTEM K M3MEHEHUSIM.
OtH TpeOOBaHUSI CBOISTCS K CIEAYIOLIEMY:

+ UC B Kaxmplii MOMEHT BPEMEHH IOJDKHA
aICKBATHO MOJJICPKUBATh OpPTraHMU3AlUI0 OU3HEC-
HPOLIECCOB.

e Pexoncrpykmust HC jgomkHa TPOBOAMUTHCA
BCAKHM pa3, Kak BO3HHKaeT TMOTPeOHOCTH B
peoprasu3anyu Ou3HeC-TIpoLECCOB.

* Pekoncrpykuuss HWC gomkHa DOpOBOAMTHCS
OBICTPO ¥ C MUHUMAJIbHBIMU 3aTPaTaMHU.

YuuTeiBasg BEICOKYIO THHAMHYHOCTh COBPEMEHHBIX OHM3HEC-
MPOIIECCOB, MOXXHO  CHAEIaTh BBIBOJ O TOM, 9YTO
aJanTUBHOCTh nuc HEMbICIIUMA 0e3
HHTEIeKTYAJIM3aliU e APXHUTCKTYPHIL. Sapom
agantuBHoN VC sBisieTCs IOCTOSTHHO pa3BUBaeMasi Mojedb
npoodJeMHOi#i 00JiacTH (NMpeANPUATHSA), MOIEPKUBaeMast
B CIHENMalTbHOM 0a3e 3HAHMH - Pemo3MTOPHHU, HA OCHOBE
KOTOPOI'O OCYIIECTBISICTCS TeHepalus Wi KOH(UTyparus
IIPOrPaMMHOTO obecrieyeHusI. Takum oOpazom,
npoekTupoBanHue u afganranys C cBOAUTCS, IPEXxae BCEro,
K TIOCTPOCHUIO MOJENH TMpOOIeMHON oOmacTH U ee
CBOCBPEMCHHOW KOppeKkTHpoBke. OTcoma aJanTHBHYIO
CHCTEMy MOXXHO OTHECTH K KIaccy HHTEIUICKTYaIbHOM
WHPOPMALIMOHHOW CHUCTEMBI, OCHOBAaHHOW Ha MOICIH
po6IeMHOI obmactu. ITpu MIPOEKTHPOBAHNUHT
MHPOPMALMOHHOW CHCTEMBI OOBIYHO HCIIOJIB3YIOTCS JBa
MOJIX0/1a: OPUTHHAJIBbHOE UM TUNIOBOE MPOEKTHPOBAHME.
IlepBsrii MOJXO0/T Ipezronaraer pa3paboTky
WHPOPMAMOHHOW CHCTEMBI «C YHCTOTO JIHCTa» B
COOTBETCTBUU C TPEOOBAaHUSAMHU DKOHOMHUYECKOTO OOBEKTA,
BTOPOW TMONXOA - QJalTalHi0 THIIOBBIX pa3pabOTOK K
0COOEHHOCTSIM SKOHOMHYECKOTO 00bekTa. [lepBrlii moaxo/,
KaK TPaBIJIO, PEATH3yeTCs Ha OCHOBE NMPHMEHCHHS CHCTEM
aBTOMATH3UPOBAHHOT0 NMPOEKTHPOBAHUS
HUC win CASE-TexHosiornii, Hampumep, TaKuX Kak,
Designer 2000 (Oracle), SilverRun (SilverRunTechnology),
NaturalLightStorm (Software AG) u ap., BTopoit monxoj -
Ha  OCHOBE  TNPHMEHCHHUS CUCTEM  KOMIIOHEHTHOIO
npoextupoanusa UC, mampumep, takux kak R/3 (SAP),
BAAN IV (BaanCorp), I'anaktuka (Hosiii Atmant) u ap. C
TOYKH 3PCHHUA aJallITUBHOCTH I/IHq)OpMa[H/IOHHOI\/’I CHCTEMBI K
Om3Hec-TporeccaM 3KOHOMUYECKOTO 00BheKTa 00a moaxoaa
OpUCHTUPYIOTCSI ~ Ha  TpPEJBAPUTEIbHOE  TIIATEIBHOE
M3yUYCHHE YKOHOMHUYECKOr0o 0OBEKTa M €ro MOJCIHPOBAHUC
[10,29]. Otnuune MOAXOJOB 3aKIIOUAETCS B CIEAYIOLIEM:
npu  ucnoib3oBaHuM CASE-TexHOJIOrMM Ha  OCHOBE
PEMO3UTOPHS IIPU BOZHUKHOBEHUH M3MEHEHHUS BBITIOHSCTCS
KaXIplii pa3 reHepauus (epeco3ianie) MpPOrpaMMHOTO
obecriedyeHns, a TPU HWCIOIH30BAHWM KOMIIOHEHTHOM
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TEXHOJIOTUH - KOH(Urypanus nporpaMM H TOJBKO B
penkux ciydasix ux nepepaborka c¢ mnomombsio CASE -
CPE/CTB, HAlpPUMEp, HCIOJIb30BAHUS S3BIKOB UYETBEPTOIO
nokonenust (4GL). [ns mozxenupoBaHus TpOOJIEMHON
obnactu u TIOCIIEAYFOLIHX KoH(pUrypauui
MH(QOpPMALMOHHON CHUCTEMBI W3 OTAEIBHBIX KOMIIOHEHTOB
(mporpaMMHBIX MOAyJed) HCIOIb3YEeTCsl CICHUaNbHBII

TIPOTPaMMHBIN HHCTPYMEHTAPHA, HaTpuMep, R/3
BusinessEngineer u BAAN DEM
(DynamicEnterpriseModeler). HecomuennpM

JOCTOMHCTBOM IIPUMEHEHHS MOEIbHO-OPHEHTHPOBAHHBIX
KOMITOHEHTHBIX CHCTeM, Takux Kak R/3 mmm BAAN 1V,
nepen CASE - TexHONOrusMM SIBISETCS HaKallIMBaHUE
OIbITa TPOEKTUPOBAHUS HMH(MOPMAIIMOHHBIX CHUCTEM JUIs
pa3NMuHBIX ~ OTpacied M  THUIOB  IPOM3BOACTBA B
BUJIC THIIOBBIX MOJIEIICH W TaK
Ha3bIBa€MBIX pedepeHTHBIX/CCHIIOYHBIX (reference)
MoJeJIei, KOTOpbIe MTOCTaBIAI0TCS BMECTe C MIPOrpaMMHBIM
MPOIYKTOM B ()OpME HANOJHEHHOTO PEMO3UTOpHs. Takum
obpazoM, BMecTe C  IPOTPaMMHBIM  IPOXYKTOM
MOJIB30BATENN TPHOOpeTatoT 6a3zy 3HaHWA «know-how» 00
3¢ QEeKTUBHBIX METOAaX OpraHM3alid W  YIPaBICHUSA
Ou3Hec-TponieccaMy, KOTOpPBIE MOXKHO aJaNTHpOBaTh B
COOTBETCTBUH co cneuuQukoit KOHKPETHOI'O
9KOHOMHYECKOro  oObekra. B o0oOmenHom  Buje
KOH(UTypauusi aganTHBHBIX WH(OOPMALMOHHBIX CHUCTEM Ha
OCHOBE KOMIIOHCHTHOM TE€XHOJIOTHH IPEACTaBICHA HAa PHC.

Gaionan monent
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Puc. Koudurypanus agantuBHOW  HHGOPMAIIMOHHOMN
CHUCTEMBI HAa OCHOBE KOMITOHEHTHON TEXHOJIOTUU

Ba3zoBasi MOJIeJIb PEIIO3UTOPHS COJZICPIKHUT
omnrcaHrne 00beKTOB, (PyHKUMii (omepauuii), mpoueccos
(COBOKYNMHOCTH OmepaIuii), KOTOPbIC pPEATU3yIOTCI B
IMPOTPpaMMHBIX MOIYJIAX KOMITOHEHTHOMH CHCTEMBI. HpI/I
sToM OoJibllioe 3HaueHHWe B 0a30BOM MOJENH WMEEeT
3a/1aHNE MPABHJI (0u3Hec-mpaBMI) IO ACPKAHUS
LEIIOCTHOCTH ~ WH(GOPMAIIMOHHOW  CHCTEMBI,  KOTOpPBIC
YCTaHABIMBAIOT  YCIOBHS ~ HPOBEPKA  KOPPEKTHOCTH
COBMECTHOTO TIPUMCHEHUS OIepalii OU3HEC-POIECCOB U
MOJICPKUBAIOIINX WX IPOTPaMMHBIX Monyieid. Takum
00pa3oM, MHOToOOpa3rue U THOKOCTh OTpEeIICHUs] OU3HeC-
MPOLIECCOB i COOTBETCTBYIOINX KOH(HUTyparuii
HH(POPMAMOHHOW CHUCTEMBI 33[aCTCs C IOMOIIBI0 Habopa
Ou3HEC-TIPaBUIL.

TumnoBbie MO/IeJIN COOTBETCTBYIOT TUIIOBBIM
KOH(UTYparusiM HHOPMAITMOHHOM CUCTEMBI,
BBITIOJTHEHHBIM JUTst OTpe/IeTIeHHbIX otpacnei

(aBTOMOOWMIILHAS, DJIEKTPOHHAS, HedTerazoBas W T.NI.) WIH
TUIIOB  MPOM3BOACTBA  (MHIOMBHAyalbHOE, CepHiiHOE,
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MaccoBO€, HEMPEPHIBHOE | T.11.).

Mopeab npeanpuaTus (MpodJeMHOI 00J1aCTH) CTPOUTCS
00 TyTeM NPUBS3KH WIN KONHPOBAaHUSA (DparMeHTOB
OCHOBHOIl MJIM THIIOBOH MOJEIEH B COOTBETCTBHH CO
cnenu(GUIecKuM OCOOCHHOCTSAMH TPEANPHUSITHS, HAPUMED,
Kak B MHCTpyMeHTaibHOM cpenctBe BAAN Orgware, nu6o
B pe3ynbTaTe MPOCMOTpa 3TUX MoJeNedl U 3KCIEePTHOro
ompoca, Kak B HHCTPYMEHTalIbHOM cpeactBe R/3
BusinessEngineer.  Ilpuuem B ToOciegHeM — ciiyyae
MOJIB30BATEINIO NPEIaraeTcsl ONpeeIUTh 3HaUeHUsI He BCeX
apaMeTPOB, a TOJIBKO TeX, KOTOPBIE CBSI3aHBI MEXIy co00it
B KOHTEKCTE THAJIOTa W ONHMCAHBI OM3HEeC-TIPaBHIIAMH.

Beenenue B
HCKYCCTBEHHbIE
HelpOHHBIE
ceTH.
IlepcenTpoHbI

3.1

OcHOBBI
(YHKITMOHUPOBAH
ust HEPBHBIX
KIIETOK

Buonozuueckasa mooens neiipona  Cuzcnan neiipona

OTAMYUTENILHONH OCOOCHHOCTBIO OHMOJIOTMYECKUX CHCTEM
SBIIICTCA aJanTanus, Orarogapss KOTOPOH Takue CHCTEMBI B
npouecce oOydeHUs] Pa3BUBAIOTCS W IIPUOOPETAIOT HOBBIE
cpoiictBa. Kak m Omonornueckue neriponnele cetn, MHC
COCTOSIT U3 CBA3aHHBIX MEX/y COOOH 3JIEMEHTOB,

HCKYCCTBEHHBIX HEHPOHOB, (YHKIIOHATbHBIC
BO3MOXXKHOCTH KOTOPBIX B TOW WJIM HMHOW CTENCHH
COOTBETCTBYIOT 3JIEMEHTapHBIM ¢yHKIHAM 6no-

joruueckoro Hedpona. Kak ¥ OMONOrMYecKWil NpOTOTHIL,

HNHC ob6nagaer ciaenyonMMu CBOHCTBAMHU:

* alanTUBHOE 00y4eHUE;

* cCaMOOpTraHM3aIus;

* BBIYUCJICHUA B p€AJIbHOM BPEMECHU,

* YCTOHYHUBOCTB K COOSIM.

Takum 00pa3oM, MOXXHO BBIICIUTH PSI TMPEHMYIIECTB

WCTIOJIb30BaHUsI HEHPOHHBIX CETeil:

* BO3MOXKHO MOCTPOEHHE YAOBJIETBOPUTEIBHON MOJAEIH Ha

HEHPOHHBIX CETAX JAAXKE B YCIOBUAX HEMOIHOTHI JaHHBIX;
HCKYCCTBCHHBIE HEHPOHHBIE CETH JIETKO padoOTaoT B

pachpeeNIeHHbIX cucTeMax ¢ OOJBIIoN mapauieTu3anueil B

CUILY CBOEH ITPUPOJIBI;

TTIOCKOJIBKY HNCKYCCTBCHHBIC HeﬁpOHHBIe CEeTHU
HOJICTPAUBAIOT CBOU BECOBBIC KO3 PHUIMEHTEI,
OCHOBBIBAsICh HA MCXOJHBIX JJAaHHBIX, 3TO IIOMOTAaCT CALCIATh
BBIOOp 3HAYMMBIX XapaKTEPUCTHK MEHee CyOhEKTHBHBIM.

__HE/POH-TIOBEUTETh
(
i O %ﬁ

EXOOHEIE
EBIXOIHEIE {

HeftpoHE! \ ,
HefipOHEI

N
7 {‘k s

MOIIGHB cetn Koxonena

1. Mnuyuanuzayus.

BecoBbiM ko3 duIIIEeHTaM BCeX HEHPOHOB MPHUCBAaWBAIOTCS
Majble Cciy4aliHble 3HAUeHUS ¥ OCYIIECTBISETCS HX
HOpMaJIH3alusl. Beibupaercs COOTBETCTBYOIIAS
noteHuuanpHas ¢ynkuus fij(d) u HasHauaercs HavanpHOE
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3HaveHne Kodpduimenta ycunerus a0.

2. Boibop obyuarowezo cuenana.

W3 Bcero MHOXECTBa BEKTOPOB OOYyYalOIIMX BXOJHBIX
CHTHAJIOB B COOTBETCTBHUHM ¢ (yHKUHUEH pacmnpenencHus P(x)
BBIOMpaeTCS OXUH BEKTOP X, KOTOPBIA IIPEACTaBIsIET
«CEHCOPHBIH CUT'HAJ», IPEABSBISEMBIH CETH.

3. Ananuz omkauxa (66100p HeUpoHa).

ITo popmyne (1.4) onpenensercs akTHBUPOBAHHEII HEHPOH.
4. I[Ipoyecc obyuenus.

3.2. CpaBHeHME
HekpoceTeBoit
IIapamerp Mamuna don Heiimana Uenopetecknii MoIr
ap XHTeKTyp bl Y Ipoyeccop Caosxublii Tpocroii
APXUTCKT OI\/‘I BEICOKOCKOPOCTHOH HuzkockopocTHOH
P Yp
COBpeMeHHLIX OIHH HIH HECKOIBKO Boabimoe KoIH9eCcTBO
Hawams Otgenena oT npoleccopa Huterpuposana 8 mponeccop
9BM JlokannsoBanHAA Pacnpenenennas
AzpecallHs He 0 COIP/KAHHIO AzpecallHs [0 CONePKaHHIO
Buiuucrenus LlenTpatn3OBaHHEE Pacnpenenerusie
Ioc1e0BaTe TbHELE INapa1ie1bHEle
ITo xpaHHMBIM ITpOrpaMMaM o camooGy9alonIHMes IporpaMManm
Haoexcrocms | Brlcokas yA2REMOCTE Kueyuects
Cpeoa Crporo onpexenennas IT10x0 onpenererHan
yH Crporo orp: Bes orpanHHdeHEH
3.3. Mopnens HetipoHa | 1. Tupanus Me:xcoenmnenmid. Kaxnapli mpoueccop B
1 P
MaK'KaHHOKa HapaHHeHBHOﬁ CHCTEME CBA3aH C OOJIBIIMM KOJIMYECTBOM
HI/ITTca APYTHX. KonuyectBo cBsi3ell 3aHMMAaeT HaAMHOI'O OOJIBIIMI
Hepcel'[TpOHLI 06’beM, YEeM CcaMU MpOoUECCCOPLI. Takas IJIOTHOCTh CBSI3EH HE
pCain3yeTcsd B 00BIYHEIX HUHTETPAJIBHBIX CXEMax.
2. TpexmepHocTh CTPYKTYPBI cBsA3el MEXK]
y
nmpoueccopamu. CyHleCTByIOT Ppa3JIMYHbIC TUIIBI CBA3HOCTHU
IpoIlecCOpOB B MapajuienbHOM  cucteme.  OOBIYHO
Tpe6y}OTC$[ TPEXMCPHBIC CBA3U. TexHomOrHMYEeCKH TaKue
CBA3H TOXKE IIOKAa HEBBIIIOJIHUMBI.
3. CaoxnocTh mporpamMmmupoBaHus. [loka He co3qaHO
CAUHBIX cr1oco0oB OporpaMMHpOBaHug  MMapaJlJICJIbHBIX
OBM u cpeacTB /Ui HallMCaHUs IPOrpaMM.
1 1-‘]
= Il.[z 4 j: [
2 @) lecouv =0;
- R [ r 1' = 1' =
) yv=p@) =glw xx-f—b&_), J @ 0, ecmiy < 0.
3.4 OG6yuenue Iar 1.
OIHOCIIOMHOU [Togate | BXOmHOW 00pa3 W BBIUYMCIUTH BBIXO]
cetn.  [IpaBuia

Xebba u 1enbra-
MPABUIIO

MEPCENTPOHA ).

Ilar 2, a.
Ecnu BBIXOJ MpaBWIBHBIN, TO MEpedTH Ha mar 1
JUTSI CTIEYIOIIero oopasa
Iar 2, 6.
Ecnu BbIXOA HENMpaBWIBHBIM U PAaBEH HYIIO, TO
YBEJIMYHUTH BECA AKTUBHBIX BXOJIOB.
0,ecmne = 0;
b Aw! = xT,ecmis:I;
~-x'ecmme=-1. ? Aaw! = (d_J")xT =ex’
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Wi r+1)=W'(r)+nex’;

AW =(d-y)x" =nex’;
K {b(H]) =b(t)+ne

Ab=d-y=ns

35 0O0001menHoe 1. OrpanuuecHUs EPCENTPOHA.
JIeNbTa-IIPaBUiIo
sse(wi)
h oA & O(sse) 2) O(sse) _ O(sse) oy,
W, =—1n — B ==
v &Vij awij 6371‘ 8wij
n
Hv,=>» wx, +b,
3 Yi=9(v), ) Vi _,Z=1: A
D/ 5¢(V:)ﬁ:¢.(v,)xl
Sw, v, owy ‘
- I 2
d(sse) i Z(d;—}";)-]
6) ——— =~ =-2(d; - y;)
vy Fi
b
Xy
3.6 OrpaHuueHus Ipoonema «Hckniouaiowee HJITH»
nepcenrpoHa
y =(x; AND NOT x,) OR(x; AND NOT x,).
X X2 F
0 0 0
0 1 1
1 0 1
1 1 0
4. MopeanpoBanne
TPaeKTOPHH
TeXHHKO-
IKOHOMHUYECKOr0
pa3BUTHS Ha
OCHOBeE
aJanTUBHOMI
HeYeTKOH
KJIacTepusyromiei
ceru Koxonena
4.1 OKOHOMUYECKHE [IporHozupoBanne — onxHa W3 (QYHKIMH SKOHOMHYECKOW
LUKJIBI Hayku. HecMOTps Ha W3BECTHBIC OTPaHUYCHUS, HUMEs

U TCXHOJOI'M4YCCKUC
YKJ1aabl

HOpeACTaBICHUE O TEHACHUUSX M 3aKOHAX pa3BUTHUS
o01ecTBa, BO3MOXKHO TIOCTPOCHUE BEPOSITHOW MOJENIU €ro
pasBurus. IlomoOHBIE ClieHapHbIE MOCTPOEHHS MOCTOSIHHO
MPOBOAATCA TOCYAApPCTBEHHBIMH OpraHaMH, HAayJHBIMH,
(huHAHCOBBIMU YUPEXKICHUSIMH, OTACTbHBIMHU
UCCIENOBAaTEsIMH W PEryJlipHO  NyONMKyroTCs B
BUJICOTYETOB, JOKIAJ0B, CTATEH.
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BOJHHKOROBS)

‘ ‘ “cpopaunEe OTp:

OB KIACTEPSL

$opuaposanie
* TepPTOPHATHBIX

— KEACTEPON

$-ft TexsoaOrIECKNA yXAT 6-4 TexonoTIECKIT yKTAT

Cxema nepexoaa TEXHOJIOI'MYCCKUX YKIaa0B

3ajgada TPOTHO3MPOBAHUS CBOAMTCS K MOACIHPOBAHUIO
MHOTOMEPHOTO BPEMEHHOTO psifa, KaXIBIH 3JIEMEHT
KOTOpOT0 OyJeT SBISATHCS OAHUM U3 CBSA3aHHBIX IIApPaAMETPOB
cucreMbl. Jlnsg  pemleHMs Takux ~ 33ja4  HauwOoljee
MEepPCIEeKTUBHBIMU ~ C  TOYKM 3peHHs 3(PPEKTUBHOCTH
MIPOTHO3a SIBJIAIOTCS MOJICIM BEKTOPHOW aBTOpPETrpeccuu
(VAR) u HeltpoHHBIE CETH

|

o, A :

e R~
i‘-:-‘s;;:_gﬂ—-' ==
g I

]

Oo6padoTka
€CTeCTBEHHOI'0
SI3bIKA B
HHTEeJLIEKTYAJbH
BIX CHCTEMAX

5.1

OCHOBHEBIE TOHATHUS
0 CHUCTEMaX,
HCIOJIB3YIOLIUX
€CTECTBEHHBIN SI3BbIK

CHCTEMbL, OCHOBAHHBIE HA
ucmonbopannn ESA

/

Bonpocuo- YnpasicHHe Ko- [- M— DeKTpOHHbIE TMonck uupopmarmm
OTBETHBIC maHami Ha ESL OEPCBOAIHKH o 3anpocy Ha EA
Ionumanue ESL | I'enepanms ES | | AHaJH3 U CUHTE3 peuH

(OCHOBHBIE KIIACCHI HIPHKITATHBIX CHCTEM, OCHOBAHHLIX Ha EA,

H pemraeMEeIe IIPH HX CO3TaHHH 3aIa1H

. IIcHX0IMHIBACTHUeCKHH HoAX0d — COCTOHT B MOIeTHPOBAHHH
MCHXOMOTHYECKHX MeXaHH3MOB 4JeIoBeKa, 00ecreunBarOIHX
MOIHOEHHOe NOHUMAHIE €CTECTBEHHO-A3LIKOBLIX TEKCTOB.

2. }rTlflJl‘[TaprIfl MOoAXod — COCTOUT B CO3JaHHH TEeXHHYECKHX CpPEICTB,
00eCIIeTHBAKIIHX B3aHMOJeHCTRHE Ha €CTEeCTBEHHOM A3BIKE C
KOMIIBIOTEPHBIMH CHCTeMaMH DPa3IHYHOIO0 HAa3HAUeHHA, PeIlaroIluMH
KaKHe-TO CBOH 3a/Ia4H, CaMH Mo cede, yallle BCero HeIHHTBUCTHUECKHE.

B cuHTaKCHYECKH-OPHEHTHPOBAHHOM ITOIXOAE CTPOTO
BBIJICP)KUBACTCS CIIEAYIOIIAs OCIE0BATEIEHOCTh 3TAallOB
aHanmmsa |

1) Mopdoaorudeckuii aHaIH3 — aHATH3 CTPYKTYPHI CIIOB,
T.€.pacro3HaBaHie KOpHS U ad(PUKCOB (IPUCTABOK,
cydukcor, okoHUaHHMIA), C UCTIOTB30BAHUEM CIIOBApE
KopHel 1 adpdukcos;

2) CHHTaKCUYECKUI aHAIN3 — AHAJINU3 CTPYKTYPBI
MIPEJIOKEHUS, T. €. YaCTEeH MpeIoKeHuUs (M poJiel CIIOB
B HEM) C MCIOJIb30BaHHUEM IPaMMATHKH S3bIKA;

3) ceMaHTHYECKHA aHAIHM3 — aHAJIM3 CMBICIIA TIPEITIOKEHHS,
T.€. HHTEPIPETALHUS €TO B TEPMUHAX MIPEICTABICHI
CMBICIIA, C UCTIOJIb30BaHNEM 0a3bl 3HAHHUN O MPEIMETHOM
00J1aCTH ¥ 3HAHWIA O CHHTAKCUCE MPEICTABIICHHS CMBICIIA;

4) mparMaTHYeCKU aHAIU3 — aHAIM3 LeJiel MpensIoKeHHs
WIH OXHIAHUA ¥ JKCJIAHWH €ro KCTOYHHKA C IEJIbI0
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IUTAHUPOBAHKS PEAKIUHU HA aHATH3UPYEMOE MPEIIOKEHHE.
HenocTtarkaMu cMHTaKCHUECKU-OPUEHTHUPOBAHHOTO
MOJX0/a SIBIAIOTCS!

- PaCTOUUTENBHOCTb B UCIOIB30BAHUH PECYPCOB — BPEMEHU
Y MIAMSITH 33 CUET HEOOXOAUMOCTH HCIIOIb30BaHUS
orpoMHou rpammatuku EfI u eMKuX cioBapei;

- CJIO)KHOCTH U TPYZAOEMKOCTb OOHAPY>KCHHS U HCIIPaBICHUS
Ha TOCJIENYIOMMX 3Tamax OMMOOK aHalIn3a, JOMYIIEHHBIX
Ha MpeaplIyluX 3Tamax ¢ y4eToM  TOro,  4To
MOp(OJOTHYECKINE W  CHHTaKCHYECKHE  OMMUOKH B
npeioxkeHnsx ES BIIOTHE eCTECTBEHHBI.

5.2

Texuomornn
aHaau3a
€CTECTBEHHOI' 0
SI3BIKA

Ilon texnonorueil ananmuza ESl moxmpaszymeBaeTcst nepeBof
HEKOTOpOro  BhIpakeHus Ha ESl  Bo  BHyTpeHHee
npeacraBieHue. PaxkTuuecku Bce cucTeMbl aHann3a ES
MOTYT OBITh PAaCHpPEICICHBI Ha CIICAYIOIINE KAaTCTOPHH:

- nonoop mabdnona (Pattern Matching),

- CHHTaKCHYECKHI aHau3,

- CEMaHTUYECKHE TPAMMATHKH,

- aHAJIK3 C TIOMOIIBIO MAACKHBIX (PPEHMOB,

- «wkau u emotpu» (Wait And See),

- cioBapHsIii skcnepTHEI (Word Expert) ananms,

- KOHHEKIIMOHUCTCKUH aHAIN3,

- «cromp3smmi» (Skimming) aHanms.

PacmupeHHas ceTh Iepexonos

CemMaHTHYeCKHe TPAMMATHKH

Henocratkn ceMaHTHYECKHX TIpaMMaTHK COCTOSIT B TOM,
9T0:

- BO-TIEPBBIX, HEOOXoAMMa pa3paboTka  OTAEIbHOU
TrpaMMaTHKH JUTS KKJ0H NTpeMeTHOH 00acTy,

- BO-BTOPHIX, OHM OYEHb OBICTPO YBEIMUYHMBAIOTCS B
pasmepax.

Crioco0b! NCTIpaBIICHUS STHX HEOCTaTKOB:

- WCIOJB30BaHME CHHTAKCHYECKOTO aHalmmM3a Mepen
CEeMaHTHYECKUM;

- IPUMEHEHHE CeMaHTHYECKUX I'PaMMAaTHK TOJIBKO B paMKax
peISIIMOHHBIX 0a3 JaHHBIX C aOCTparMpoBaHUEM OT
OOIIEsI3BIKOBBIX TPOOIIEM;

- KOMOMHAIHS HECKOJILKUX METOIOB (BKIIIOYasi COOCTBEHHO
CEMAHTHYECKYIO TPAMMATHKY).

AHAaJIU3 ¢ IOMOWIBIO NA/IeKHBIX (ppeiimoB

C co3nanueM najexHbIX GpeliMOB cBs3aH OOJIBIION CKaYOK
B Pa3BUTUHI

CES. Ha ceropHsmHmii AeHb NajexxHble GpedMbl — OJUH
13 HauboJee 4acTo

ucronb3yembix MerogoB CESN, 1. k. oH sBIseTcs Hanboiee
KOMIIBIOTEPHO-

GGEeKTHBHBIM TP  aHajH3e Kak CHU3Yy BBepxX (0T
COCTaBIISIONINX K IIEJIOMY), TaK U CBEPXY BHH3 (OT IIEJIOTO K
COCTaBIISIOLIIM)

[IpenmymiecTBa WCIONB30BAHMSA — MAISKHBIX  (perMOB
TaKOBBI:

- COBMEILEHHE IBYX CTpaTeruil aHammusa (CBEpXy BHU3 U
CHH3Y BBEpPX);

- KOMOMHUPOBAaHUE CHHTAKCHCA U CEMAaHTHKH;

- y10OCTBO MPY UCIOJIb30BAHUH MOIYJIBHBIX IIPOTPaMM.
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4.3. JlabopaTopHbie padoThI
Y4eOHBIM IIIAaHOM HE MTPEAYCMOTPEHO

4.4, TlpakTUyecKue 3aHIATUHSA

Buo
3aHamus 6
Homep UHMEPAKMUBH
No pazoena . Obvem mep .
Haumenoeanue mem npakKmuiueCKux 3ansamuu ou, aKmueHou,
n/n oucuuniu (uac.)
UHHO6AUUOHHO
Hbl -
il hopmax,
(uac.)
Pemienne  SKCTpeMaibHBIX — 3a/a4  METOJIOM
1 2. JMHEHHOT0 IPOTrpaMMHUPOBAHMS 8 -
BBenenne B HCKyCCTBEHHbIE HEWPOHHBIE CETH.
3 . UTpa-TPEHUHT
2 - MonenupoBanue HeWpoHa U IMepcenTpoHa B 15 (4 yaca)
BBIYUCIIUTENILHON CHCTEME
MonenupoBaHue npoueypsl 00y4eHust
3 3. MIePCENTPOHA B BBIYUCIIUTEIIBHON CHCTEME 15 -
4 3. JIuneiinble cet U 0000LIEHHOE AEIbTa-TIPABUIIO 10 UIpa-TPEHUHT
(4 gaca)
5 4. 3HakoMcTBO ¢ Prolog 1 )
4. OcHnosHuble noHsaTHA Prolog IPOCKTHAsI
JCATCIIBHOCTD
6 1
(2 gac)
7 4. BBenenue B HeUeTKHE MHOXKECTBA 5
8 5. CemaHTHUECKHE CETH 8
S. Cetu QpeiimoB
9 8 -
UTOro 68 10

HUHT

4.5. KoHTpo/ibHbIe MEpONPUSITHS: KypcoBasi padoTa

Tema: IIpoekTupoBaHME OHKCIEPTHOM CHCTEMBI W IPUMEHEHHE METOJ0B HCKYCCTBEHHOTO

CIIJICKTA.

[{enbro paboOTHI ABISAETCS CO3/IaHME MOJTYJISl SKCIIEPTHOM CUCTEMBI JUIsl ONPEAEICHUS YCIOBUM.
Crpykrypa: OT4eT JOKEH BKIIOYATh: TUTYIBHBIM JIUCT, (POPMYIMPOBKY 3a/1aHUS; aITOPUTM
pelieHus 3a1a4u, TeKCT mporpaMMbl Ha sizbike AutoLisp; C++, C# HECKOJIBKO TECTOBBIX MPUMEPOB
BBITOJIHEHUS ITPOrpamMMbl (BUIOB pabouero okHa AutoCAD 10 u mociie 3amycka IporpaMMel).
OcHoBHast Temaruka: IlocraHoBka 3amaun. Pa3paboTka MOJIB30BATENBCKOrO HHTEpdeEiica.
Jeranuzanusa anroputma. Koguposanue. BBon u otnmaaxa.
Pexomennyemsbiii 00bem: 25-35 mammHHOTO TekcTa ( Ha CTaHIApPTHBIX JIMCTax (opmarta A4),
oopmisiembIx B cooTBeTcTBUM co ctannaproMm ®I'BOY BO «bpl'Y».
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Ounenka

Kputepun onieHKH KypcoBoii padoTsl

OTJIMYHO

OrneHka «OTJIIMYHOY 32 padOTYy BBICTABIISIETCS, €CIIU B HEMl:

- HCTIOJIb3YyeTCs Hay4YHasl, yaeOHas, MEeTOAMYECKas JIUTepaTypa o npoodieme;
- BEpHO MIPUMEHEHbI MOJTYyYCHHbIC 3HAHUS Ha MPAKTUKE [IPHU PEIICHUN
KOHKPETHBIX 33]1a4;

- oopMIICHHE COOTBETCTBYET MPEABSBISIEMbIM TPEOOBAHUSM (BBIIEP>KAHBI
opdorpadus, CTHIb U3T0KEHUS MaTepUaIa, UMEIOTCS IIUTATHI, CCHUTKH U
T.1.);

- 00y4aroIIUIACs YeTKO U apryMEHTUPOBAHHO OTBEYAET HA BOIPOCHI 11O
AHAJIU3UPYEMOIl TEME.

XOpOLIO

O1ieHKa «XOpOII0» 3a paOOTy BBICTABIISCTCS, €CIIH B HEU:

- UCIIOJIb3YETCS Hay4Hasl, yueOHast, METOJUeCKast JInTeparypa mno npooseme;
- 0)OpMJICHHE COOTBETCTBYET MPEABSBISAEMbIM TPEOOBAHUSM (BBIIEPIKAHBI
opdorpadusi, CTUIIb U3IO0KESHUS MaTepHasia, MMEIOTCS IIUTAThI, CChUIKU
T.1.);

- 00yJaronMiicsi CBOOOTHO M MPABUIILHO 0OOCHOBBIBAET MPHHSATHIC PEIICHHUS
- 00YYaIOUIMICS YETKO OTBEYAET Ha BOIPOCHI 10 aHATM3UPYEMOI TEME.

YAOBJICTBOPHUTCIBHO

OreHka «yZOBIETBOPUTEIBHO)» 32 pabOTy BBICTABIISIETCS, €CIIU B HEH:

- ACTIOJIb3yeTCs yueOHast, METOIMYeCKas JINTEpaTypa Mo npoodieme;

- C/IeTIaHbI BBIBOJIBI IO UCCIICAYEMOM MPOOIIeMe U TaHbI IIPAKTHYCCKUE
PEKOMEHIAINH;

- 0)OpMIICHHE COOTBETCTBYET MPEABSIBISICMBIM TPEOOBAHUSM (BBLICPKAHBI
opdorpadus, CTHIb U3T0KEHUS MaTepraia, UMEIOTCS IIUTATHI, CCHUTKH U
T.1.);

- 00yJaroIIUiACs 3aTPYTHSACTCS OTBEYATh HA BOTIPOCHI 110 aHATTM3UPYEMOM
TEeMe.

HCYOOBJICTBOPU-
TCJIBHO

O1eHKa «HEYIOBIETBOPUTEIILHOY BBICTABIISIETCS, €CITH:
- GubnMorpadust orpaHNYEHa;

- 00yJaroIMIACs TUIOXO 3alUIaeT padboTy;

- 0pOpMJICHHE HE COOTBETCTBYET TPEOOBAHUSIM.
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIATIIMHBI K ®OPMHUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenuyuu Komnemenyuu
Z Buo Ouenk
Ne, naumenosanue Kon-60 1IK 1K 1IK tcp, uac yueonoi a
pazoenoe OucyunJIuHbsl uacoe Komn. paoomot pe3ynb
mamoe
7 8 20
1 2 3 4 5 6 7 8 9
1. BBeneHnue B AMCHUUIUIMHY WHTEICKTYyaJIbHbBIE 16 Jlexuus, KP,
+ + + 3 53
uH(popmanmonnsie cucteMbl (MUC) 13, CPC JK3aMeH
2. Knaccuduxkarus UUC 40 3 Jlexmus, KP,
+ + + 13’3 H3 CPC 9K3aMCH
3. BBeseHue B MCKYCCTBEHHbIE HEHPOHHBIE CETH. 54 3 Jlekuus, KP,
[TepcenTponsr + + + 18 I13, CPC oKsaMen
4. MoieMpoBaHUe TPACKTOPUN TEXHUKO- 30 3 Jlexnus, KP,
HKOHOMHUYECKOTO PA3BUTHS HAa OCHOBE aJIJalITUBHOM + N + 10 113, CPC JK3aMeH
HEUYETKOM Kitactepusyromend cetu Koxonena
5. O6paboTKa €CTECTBEHHOTO SI3bIKA B 40 3 Jlexmus, KP,
MHTEJUIEKTYaJIbHBIX CUCTEMaX + + + 13,3 113, CPC JKsamMeH
6cezco uacoe 180 60 60 ‘ 60 3 60
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CAMOCTOSTEJBHOM PABOTHI OBYUYAIOIIMUXCS MO JUCHUITIJINHE

6. HNEPEYEHb YYEBHO-METOJAHYECKOI'O OBECIIEYEHHUA [JIA

1. Kenpun, B. C. HckyccTBenHble HelipoHHBIC ceTH : yaeOHoe mocodue / B. C. Kempun, 10. A.
[uykuHa. - bparck :bpl'Y, 2012. - 107 c.

2. Ilaxoga, E. 0. AnmMuauctpupoBanue nHPOPMAIMOHHBIX CUCTEM : yueOHoe nocodue / E. 1O.
[MaxoBa. - bparck :bpl'Y, 2014. - 124 c.
3. Mamok, A. A. Beenenue B 3amurty uHGOpPMAIIMK B aBTOMAaTU3UPOBAHHBIX CHCTEMaxX : yudeOHOe
nocobue / A. A. Mamok. - 4-e u3z., crepeotun. - Mocksa : ['opstuas munusi- Tenexom, 2011. - 146

C.

4. llwukwuna, 10.A. IlpuknagHas maTemaTuka -- WHGOpMaIMOHHas OE30MaCHOCTh -- CHCTEMa
MatLab -- apxurektypa nepcentpoHa

HEOBXOJAUMOIi 1JIS1 OCBOEHUS JUCHMIIIAHBI

7. TEPEYEHb OCHOBHOM M JOMNOJHUTEJIBHOH JIMTEPATYPBHI,

obOpasoBanus U Hayku Poccuuiickont denepamnum,
denepanbHOE rocy1apcTBEHHOE 00pa3oBaTeIbHOE
YUPEXKJIEHUE BBICIIETO MPO(PECCHOHAIBHOTO
o0Opa3oBaHus "TaMOOBCKHI rocyJapCTBEHHO
TeXHUYECKU yHHUBepcuTeT". - Tamb6oB: M3maTenbcTBO
OI'BOY BIIO "TI'TY", 2013.-244 c. :

URL:
http://biblioclub.ru/inde[.php?page=book&id=27771

KoanuecTB
Bun 0 Oo0eceu
Ne Haumenoeanue uzoanus 3aHATHSA PK3EMIVISPO | EHHOCTbD,
(JIk, TI3, BB (3K3./
CP, KP) pubnamnoreke, | w4elr)
IIT.
1 2 3 4 5
OcHoBHasi IUTEpaTypa
1 | UuTennexTyanbHble CUCTEMEI: yaeOHOTO mocobue / JIx, 1(9Y) 1
A.Cemenos, H. Conosbes, E. UepHonpyiosa, 113,KP,
A IlpirankoB,; MuHHCTEPCTBO 00pa30BaHUs U HAyKU Cp
Poccuntickont ®enepanuu, Oenepanbuoe
rOCy/IapCTBEHHOE 00pa30BaTEeIbHOE YUPEKICHUE
BBICIIIErO TPO(ECCHOHATEHOTO 00pa30BaHuUs
"OpeHr0yprckuii rocy1apcTBEHHBIM YHUBEPCUTET" . -
Open0Oypr: OI'Y, 2013 - 236 ¢.;
http://biblioclub.ru/inde[.php?page=book&id=119550
2 | Vrkun, B.B HNudopmanimoHHbIe CUCTEMBI U TEXHOJIOTHH JIk, 1(9Y) 1
B DKOHOMuKe: yueOnuk / B.B.V1kun, KB Banaun. - I13,KP,
Mocksa: FOunTu-nana, 2015.-336¢. - Cp
http://biblioclub.ru/inde[.php?page=book&id=119550
3 | Kenpunp B,C HcckycTBeHHBIE HEHPOHOBBIE CETH: JIx, 91 2
yaebnoe nococoue / B.C. Kenpun, IOwA. [llnukuna.- I13,KP,
Bbparck: bpl'y,2012.-107c. CP
4 | VnTennexryanbHble HHPOPMAIHOHHBIE CHCTEMBI H JIk, 1(9Y) 1
TexHosoruen: yuebnoro nocobue /10.10. 'pomoB, I13,KP,
O,I',IBanoBa, B.B.AnekceeB u ap.; MunucrepcTso Cp
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Jlono/JIHUTeIbHAS JIUTepaTypa

5 | JluxaueB, I H. UWuHpopManuoHHBIE CHUCTEMBI U JIxk, 1(QY) 1
TEXHOJIOTH:  ydyeOHO  Mmertommueckwit  komruiekc/ | II3,KP,
I".'H.JIuxaues, M,C I'anapuan. - Mocksa: EBpazuiickuii CP

OTKPBITBINA UHCTUTYT, 2011.- 370 c.:
URL:http://biblioclub.ru/inde[.php?page=book&id=905

43
6 | ManemmeBa, E.H. oskcmepTHble CHCTEMBL. y4eOHOE JIx, 1(QY) 1
nocobue mo cneruanbHocTH (080801 "Ilpuknagnas | I13,KP,
uHpopmaruka (B uHpOpmanumonnoii cdepe)' / E.H. CP
Marneimesa.- KemepoBo: KemI'VKH, 2010.- 868 c.;
URL:

http://biblioclub.ru/inde[.php?page=book&id=227739

8. MNEPEYEHb PECYPCOB NH®OPMALIMOHHO -
TEJEKOMMYHUKAIIMOHHOM CETU «MHTEPHET» HEOBXOJUMBIX
AJISI OCBOEHUSA AUCHUIIJIMHBI

1.Dnexktponnsblii kaTanor 6ubanorexku bpl'y

http://irbis.brstu.ru/CGl/irbis64r_15/cqgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&
P21DBN=BOOK&S21CNR=&7211D=

2.ONeKTpOHHO-OMOMMOTEUHbIE ~ CHUCTEMBl  «YHHBEpPCHTETCKass ~ OumOmmoreka  online»
http://biblioclub.ru

3 DriekTpoHHO-0MOIMOTeUHast cucTeMa M3aarenberBo «Jlanb» http://e.lanbook.com

4.«YuuBepcurerckass ~ uH@opmanumonHas  cucrema POCCHUSA»  (YUC  POCCHA)
https://uisrussia.msu.ru/

5.Hayunas snextponHnas 6unbmmorexa eLIBRARY.RU http://elibrary.ru

6.CripaBouHo-1ipaBoBas cucrema «Koncynsrantllrocy. hitp://www.consultant.ru/

7. HaunoHnanbsHbIH DeKTPOHHO-NH(POPMALIMOHHBIH Koncopuuymom «HOUKOH»,
http://neicon.ru/

8.MupopmanmonHo-npaBoBas cucrema «Komekey. http://www.kodeks.ru/
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http://elibrary.ru/
http://www.consultant.ru/
http://neicon.ru/
http://www.kodeks.ru/

9. METOAUWYECKHUE YKA3AHUSA JIs1 OBYYAIOIIUXCA IO OCBOEHMIO

JAUCHUITINHBI
Bun yqe613mx Opranuzanus JesTeIbHOCTH 00YJarOIIuXCs
3aHATUI
Hamucanme KOHCIIEKTa JIGKIMIA: KpPaTKO, MOCIEIOBATEIbHO (UKCHPOBATH
OCHOBHBIE TIOJIOKEHUS, BBIBOJBI, (OPMYIHUPOBKH, 000OIIEHUS; MOMEYaTh
BAXXHBIC MBICJIM, BbIACIATH KIIHOYCBBIC CJIOBA, TCPMHHBI. HpOBepKa
TEPMUHOB C I[IOMOIIBIK) SHIMKIONEINN, CIIOBApeil, CIPAaBOYHUKOB C
Jlexuun BBINKMCBIBAHUEM TOJKOBAHUH B TeTpaab. OOO3HAYUTH BOMPOCHI, TEPMHUHBI,
MaTrepual, KOTOPbIi BBI3BIBAET TPYAHOCTH, IOMETUTh U NONbBITATHCA HANTH
OTBET B PEKOMEHIYEMOW JuTeparype. Eciin caMOCTOSTENbHO HE YAAETCA
pa3obpaThcs B Marepuaiie, He00XoauMo chOpMyIUPOBATh BOIIPOC U 3a7aTh
npenoaaBaTC/JIr0 Ha KOHCYJIbTalluu, IPAKTHYCCKOM 3aHATHUH.
Pa3Butne HHTCJUICKTYAJIbHBIX YMeHI/If/'I, IMOArOTOBKA OTBCTOB K KOHTPOJIbHBIM
i T— BOIIPOCaM, Pa60Ta C OCHOBHOM M JOMNOJHHTEIBHON Jn/iTepaTypoﬁ,
AT HEOOXOIUMOM JIJIs1 OCBOCHUS TUCIUILIMHBI, BHITOTHEHUE 3aJaHH, aKTUBHOE

ydacTHe B MHTEPAaKTUBHOW, aKTUBHOW, HHHOBAIIMOHHOHN (opmax oOydeHus,
coCTaBJIeHHUEe U 0()OpMIJIEHHE OTYETOB I10 MPAKTUYECKUM 3aJJaHUSIM.

KypcoBast pabora

PabGota ¢ OCHOBHOIW M JOMOJHUTENIBHON JUTEPATYpOd, HEOOXOIUMOM asis
BBIIOJIHEHUS] ~ 3a4€THOW  paboThl, yriIyOJeHHWe ©  KOHKpETH3alus
HEOO0XO/MMOI0 B COOTBETCTBUM C TEMOM Marepuana U3 JIMTepaTypHBIX
UCTOYHUKOB U  TMIOJIYYEHHBIX TEOPETUYECKUX 3HAHUM, BBIpabOTKa
CHOCOOHOCTM M TOTOBHOCTHM MX HCIOJb30BaHUS B  IPAKTUYECKOH
UCCIIEIOBATENbCKOM  pabore. Pa3BuTHE MHTEIEKTYalbHBIX  YMEHHM
U3JIOKEHUSI Marepuaia, MpeACTaBICHMs] C JJIEMEHTaMU BU3yallU3allun
(cxembl, TpaduKH, PUCYHKH, TaOnuubl, QGOopMyabl) U OQOPMIECHHUS B
cootBercTBUM ¢ TpeboBanusmMu ['OCT.

CamocrosTenpHas
paborta
o0yJaromuxcs

Iloocomosxka k npaxmuyeckum 3anamusm. IIpopaOoTka OCHOBHOW H
JOTIONTHUTENILHON JTIUTEpaTyphl, TEPMUHOB, CBEICHUH, TPEOYIOUIMXCS IS
3allOMUHAHUSI W SIBJISIIOIIUXCSl  OCHOBOIIOJIATalONIMMHU B TeMe/pasJiere.
KoHcnekTrpoBaHue MpOYMTAHHBIX JTUTEPATYpHBIX UCTOYHHUKOB. [IpopaboTka
MaTepuajoB IO  M3y4aeMOMY  BOMPOCY, C  HCIOJb30BaHHEM  Ha
PEKOMEHAYEMBIX PECypcoB WHGOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON CEeTH
«aTepHeTy. BplmonHeHne 3amaHuil TMpernojaBaTeNis, HEOOXOMUMBIX st
MOJATOTOBKM K YYacTUI0O B HMHTEPAKTUBHOM, aKTUBHOH, WHHOBALMOHHBIX
dbopMax 00ydeHHS 110 U3ydaeMOi TeMe.

Iloozomoeka k sx3ameny. [Ipu IOATOTOBKE HEOOXOAUMO OPUEHTHUPOBATHCS
Ha KOHCHEKTHl JIEKIIMH, PEKOMEHIAYEeMYIO0 JHUTEpaTypy, HCIOIb30BaTh
pPEKOMEHIyeMble pecypchbl WH()OPMAIMOHHO-TEIIEKOMMYHHKAITMOHHON CEeTH
«HTEpHETY.

9.1. Meroanyeckne ykKa3aHusi A OOy4alOIIHUXCS IO BBINOJHEHHI0O NPAKTHYECKHX

3alaHui

IIpaxTrdeckoe 3anstue Nel.
PEIIEHUE DKCTPEMAJIbHBIX 3AJJAY METOA0OM
JMHEMHOI'O IPOI'PAMMMPOBAHUS

[ean padoThl: HAYYUTHCS peLIaTh SKCTPEMAIIbHBIE 3a/1a4u
METOJIaMH JIMHEHHOTO MPOTPAMMHUPOBAHUS B PA3ITUTHBIX
BBIYHCITUTENLHBIX IPOrpaMMax.
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Copaep:xanue padoThI:
1. CuMImiIeKc-MeTOI.
2. IIpouenypa "Tlouck peurerns" B mporpamme OpenOffice.org Calc.
3. Pemienue 3aia4 imHEHHOTO MporpaMMupoBaHus B cpeae MatLab.
ITopsiiok BBINOJIHEHHS PA0OTHI:
1. M3yunth METOIMYECKHE YKa3aHUS
2. BBINONHUTE BapUaHT 3aaHUsI, BBIAAHHOTO MIPETO1aBaTEIEM.
3. OTBeTNUTH HA KOHTPOJILHBIE BOTIPOCHI.
4. OopMHUTB OTHET.
METOJUYECKHUE YKA3AHUSA

JluHelHOE MPOrpaMMHpPOBAHUE — HANPABICHHE MaTEMAaTHKH, N3y4arolIee METObI PEIICHHUS SKCTPEMaNIbHBIX
3a/a4, KOTOpbIE XapaKTepU3yHOTCAd JMHEHHON 3aBUCHUMOCTBIO MEXJy IE€pPEeMEHHBIMH M JMHEHHBIM KpUTEpUeM
onTUMankHOCTH. [IporpamMMupoBaHHe B 3TOM Cilyyae TPaKTyeTcs KaK IUIaHMpOBaHUE, (OPMHPOBAHHE IUIAHOB,
pa3paboTka mporpaMmsbl aeiicTBUi. OCHOBOIOJIOKHUKOM JIMHEHHOTO IpOorpaMMHpoBaHusi siBisiercss JleoHun
BuranseBnu KanrtopoBuu, omyOmukoBaBmuii B 1939 r. pabory «MaremaTHyeckue METOIbI OpraHM3alUM |
TUIAaHWPOBAHUS TTPOM3BOACTBA», B KOTOPOI CHOPMYIHPOBAI HOBBIM KIaCC SKCTPEMANbHBIX 33/1a4 C OIPaHUYCHHUSMH U
paspaboran »ddekTuBHBIN MeTox uX pemieHus Kpyr 3anmad, pemaeMblXx NpH [OMONIM METOAOB JIMHEHHOTO
MPOTPaMMHUPOBAHUS JOCTATOYHO IIHUPOK. ITO, HAIPUMEP:
- 3a71a4a 00 ONTUMAIBHOM HCIIOIBb30BAHUH PECYPCOB IIPU MPOU3BOJCTBCHHOM TNIAHUPOBAHUM;
- 3a71a4a 0 CMecsX (IUTAHMPOBAHHE COCTaBa MPOIYKIIHIH);
- 3aJada O HAXOXICHWH ONTHMAJbHOM KOMOHMHAIIMM PAa3NMYHBIX BHAOB NMPOAYKIMH JUIi XPAHCHMS Ha CKJIALax
(ynpasneHne ToBapHO-MaTepHaIbHBIMU 3alacaMy WX "3a7a4a o prok3ake");
- TPAHCTIOPTHBIE 33/1a9H (aHanu3 pa3MmeneHus MpeanpusaTs, IepeMeIeHIe IPy30B).

F:zc_,x_, — min(max)i=1n. (1.1)
fal
TIIPH VCTOBHAX (OrpAHIYeHHIX)
a

Y a,x{E=2b,. j=1m, (1.2)
i=1

B pa3BepPHYTOM BHIE
ayx, +apx, +..a,x, {5==}b:

Ay Xy + Xy + .y, X, {52210,

) "?' (1.3)
A Xy + Ay Xy + .8, X, {<=21D, .
H TPe00BAHHH HEOTPHIIATETEHOCTH
x,>0i=1n, (1.4)
a,, b, ¢ (i= Ln, j=1m) — 3ajaHHBIE TOCTOAHHBIE
HYHHEL
DTV Ke 3aIaUy MOMKHO 3aIIHCATh B MATPHUHOH dopMe
((Tx > i (max);
I Ax{<=>Ib; (1.5)
[x=0.

Takum o6pazom, mro0ast 3a/1a4a JIMHEHHOTO MPOTPAMMHPOBAHUS 0053aTE€IHHO JOHKHA UMETh TPU KOMIIOHEHTHI:

- HEM3BECTHBIE (UTO WIIIEM, TO €CTh IJIaH);

- OrpaHMYCHUE Ha HEU3BECTHBIE (00IaCTh MOUCKA);

- neneBast GyHKIUA (LeJIb, UIT KOTOPOH HIIEM KCTPEMYM).

IIponenypa aBTOMaTH4eCKOro pelieHus1 IKCTpeMaibHOIl 3axaun B cpene MatLab

Cpena MatLab naeanbHO MOIXOIUT TS PELLICHHUS] SKCTPEMANBHBIX 33724 METOIAMHU JIMHEWHOTO IPOrPaMMHUPOBAHUSL.
Ecnu uucno mepeMeHHbIX, y4acTBYIOIIMX B MCXOAHOM MaTeMaTH4eCKOM MOJENH, PaBHO ABYM M MEHEeE, TO 3ajady
JMHEHHOTO TPOrPaMMHUPOBAaHHUS MOXKHO pemnTh Tpaduueckum mertogoM. C 3TOH LeNbl0 MOXKHO HCIOJIB30BATH
KOMaH 16l JUIS BBIBOJA Tpaduka: area, hold on, meshgrid, contour AmnamuTnueckoe penieHHe SKCTPEMAIbHBIX 3a1a4
METOAAMH JINHEHHOTO MporpaMMHpOoBaHus B cpene MatLab Bo3MOXHO HECKOIBKUMH CITOCOOAMHU:

1 cnoco6

Mopyne Simulink u3 makera MatLab, npegHazHadYeHHBIH T MOJIEIHPOBAHUS JUHAMHYECKHAX TPOIECCOB M
WHXKEHEPHBIX CHCTEM, COJEPYKAT BCTPOCHHYIO (QYHKIHIO SiMIP, KOTOpas BBIMONHSET pelieHue 3a7ad JHHEHHOTO
nporpammupoBanus. CrpaBky mo GpyHKIMH Simlp MOXHO MOMyduTsh BBeAs Komanmy help:

>> help(‘simlp")

Jist Toro uTo0bl, PACCMOTPEHHBIN paHee IpUMep

JKCTpEMaNILHOH 3a]a4l HEOOXO0ANMO BECTH CJICTYIOLINE KOMaH bl

>>F =[-67.2 -51.2 -41.6];

>>A=[61014;1596;-100;0-10;00 -1];

>> b = [504; 684; 0; 0; 0];

>> simlp(f, A, b)

ans =
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24

36

0

2 cnocob

Ha6op uncTpymentoB Optimization (OnTummusaimu) u3 maketa MatLab, coxepxut ¢yskuuo linprog, xotopas
BBIIOJIHSIET PELICHHE 3a1ad JTMHEHHOTro mporpammupoBanust. CrnpaBky no GyHKimu [INProg MOXKHO MOTYyYIHUTH BBEAS
xkomanmy help:

>> help('linprog")

J1st TOTO 94TOOBI, pACCMOTPEHHEIH paHee IpUMep

9KCTPEMANIBHOH 3aJaul HEOOXOANMO BECTH CJICAYIOLINE KOMaHbI:

>>F = [-67.2 -51.2 -41.6];

>>A=[61014;1596;-100;0-10;00 -1];

>> b = [504; 684; 0; 0; 0];

>> linprog(f, A, b)

Optimization terminated.

ans =

24

36

0

BriBona:

Ha ocHOBaHMHM pemeHnst HCXOAHON SKCTPEMAIbHON 3a/1auil Pa3IMIHBIMHE METOJaMH MOKHO CIIENIaTh BBIBOZ O TOM, YTO
MaKCUMaJbHYI0 HpuObLTE 3456 THIC. py0. obecmeunBaeT BhITyck mponykumu I11 = 24 u [12 = 36. MneHTHIHOCTH
MOJIyYSHHBIX PE3YJIbTATOB, TOBOPUT O TOM, YTO 33/1a4a PeIlieHa BEPHO.

3AJJAHUE

1. Co3math HOByIO pabouyio kuury B mporpamme OpenOffice.org Calc mnm tabnuunom mpormeccope MS Excel.
Coxpanuth (aiin B paboueii manke ¢ Hazpanuem "01Lab I FIO" (FIO — dbamunms, nMs 1 OTYECTBO CTY/ICHTA).

2. CopmupoBaTh pacyeT UCXOJHBIX AaHHBIX 33a7a4H JIMHEHHOTO MPOrpaMMUPOBAHUsL, TOJYYEHHBIX y TpernoiaBartes,
PYYHBIM cIIOcOOOM Ha 1-oM sHcTe pabouei KHUTH.

3. IIpomsBecTH pacdeT 3amadd JTUHEWHOTO MPOTPaMMHPOBAHUSA ¢ TOMOIIb0 mporenyps! "[lonck pemenus" Ha 2-oM
nmcTe pabodeil KHUTH.

4. OTkpbITh cpeny MatLab u 03HaKOMHUTBCSI cO cripaBkoii mo ¢yukuusim simlp u linprog.

5. B paboueii mamnke co3naTh Ba m-(aia-crieHapus, pearonyx 3a1ady JHHEHHOTo MPOrpaMMHPOBAHHUS C TOMOIIBIO
¢dyukumii sSimlp u linprog coorBeTcTBEHHO.

JKcnepr-3ajaHue

1. Pemmmth 3ajady JUHEHHOTo mporpamMMupoBaHust B cpene MatLab rpaduueckuM crocoOOM, HCKITIOYHMB JIHOOBIE
NepeMeHHbIe B HCXOTHOM 3ajjaue, OCTaBUB TOJBKO JIBE TIEPEMEHHBIE.

2. PazpaboTaiiTe mpuiIoKeHHUE ISl PEIICHHs] SKCTPEMalbHOW 3aJaud C MOMOINIBIO s3bIKa MporpammupoBaHus C++,
ucnonb3ys s co3aanus GUI-unrepdetica budanorexy Qt.

TpeGoBanus K oTueTy

1. Otyer no naboparopHoii pabore odopmisiercss Ha yucrax (opmara A4 Ha OIHON CTOPOHE JIMCTa, KOTOpbIE
CIIMBAIOTCS B CKOPOCIIMBATENIE WIN MeperuieTatoTes. Jlomyckaercs

(dopmIteHHE 0TYETa TI0 JIAOOPATOPHOH paboTe TOIBKO B AIIEKTPOHHOM BHIE cpencTBamu Microsoft Office mm
OpenOffice.org KWord unu OpenOffice.org Writer. lllpugt — Times New Roman (mpu HamucaHuu mporpaMMHOrO
Koma ucrons3oBarh mpudt Courier New), pasmep (kermb) — 12, ctune (HauepTaHue) — OOBIYHBIN, IBET mpudra —
YepHBIii; — BRIpaBHUBAHKE — 10 LIMPHHE; KpacHas (nepBast) cTpoka (oterym) — 1,25 ¢M; MexXcTpouHbIi nHTepBail — 1,5;
ABTOMAaTHYECKHH MepeHoc (MIMpHHA 30HHI TepeHoca cioB 0,25 mwm).

2. OT4eT JOIHKEH CONePHKATh:

- 11e7b paboTHI,

- HICXOJHbIC JJAHHBIC JIJIsI pacyeTa,

- BBITIOJIHEHHBIC 33/1aHHS;

- JJMCTHHTHU TIPOrPaMm;

- HeOOXOAMMBIE MOSICHEHUSI 1 KOMMEHTAPHH I10 TEKCTY OTYETa;

- o0mwmit BEIBOJ 110 pabore.

KOHTPOJIBHBIE BOITPOCHI

1. Yto Takoe IMHEWHOE MpOrpaMMUpOBaHHe?

[pakTrueckoe 3ansTne Ne2
BBEJIEHUE B UCKYCCTBEHHBIE HEHPOHHBIE
CETH. MOJEJIMPOBAHUE HEVPOHA U ITEPCENITPOHA
B BBIYMCJMTEJBHON CUCTEME
[eas padoTbl: U3yueHre MoOJeleil HeMpoHa M OJHOCIOWHOIO MEPCENTPOHA, CO3JaHUE M HMCCIIEIOBAHUE yKa3aHHBIX
MoOJIeTieil B BBIYUCIIUTENBHOMN cpene MatLab.
Copaep:xanue padoThI:
1. MaremaTudeckas MOJEJNIb HEHPOHA.
2. OyHKIUY aKTUBALUH.
3. OHOCIONHBIN NECENTPOH.
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ITopsok BBINOJIHEHHS PAGOTHI:
1. M3yuuts METOAUYECKHE yKa3aHUs
2. BpInoysHUTh BapuaHT 3a7aHusl, BBLAAHHOTO IPEI01aBaTesIeM.
3. OTBETUTH HA KOHTPOJIbHBIE BONIPOCHL.
4. OpopMuUTh OTHET.

METOJUYECKHUE YKA3AHUSA
HckyccrBennrie HeliporHble cetn (artificial neural networks, ANN) — 3To 0HO W3 Hay4YHBIX HAIPaBIICHHA, B OCHOBE
KOTOPOTO JISKUT UAES CO3AaHMs NCKYCCTBEHHBIX HHTEIUICKTYaIbHBIX YCTPOHCTB 1O 00pa3y U MOJ0OHI0 YEIT0BEYECKOTO
Mo3ra. Mo3r 4enoBeKka COCTOHT U3 OEJIOro M CEpOro BEHIECTBA: OETI0e — 3TO Tella HEMPOHOB, a CEPOE — COSANHSAIOIINE
WX HepBHBIC BOJIOKHA. KaykIpIit HEHPOH COCTOUT U3 TPEX HaCTeH: mena KiemKu, 0eHOpUmos U aKCOHd.
Heiipon nomyuaer nHdopmanuio 4epe3 cBOM JCHAPHUTEHI, a MEpPENacT ee Aanbllie Yepe3 aKCOH, Pa3BETBIIIOIIUICS Ha
KOHIIE Ha TBHICSIUU CUHANCOE — HEPBHBIX HUTEH, COSANHSIONNX HEHPOHBI MEXKy COOO.
Kaxp1ii HepoH MOXET CyIIeCTBOBAaTh B ABYX COCTOSIHHSIX — BO30Y)KJICHHOM U HEBO30yxIeHHOM. B B030ykaeHHOE
COCTOSIHUE HEMpOH MepeXOAHuT IMOJ BO3ACHCTBHEM 3JIEKTPUYECKMX CHTHAJIOB, MOCTYHAIOIUX K HEMY OT JpPYTUX
HEWpPOHOB, KOT/1a 3TH BO3/ICHCTBUS CTAHOBATCS JOCTATOYHO OOJBIIMMHU. B BO30YXK/I€HHOM COCTOSIHUM
HEWpOH caM TMOCBUIAET JJIEKTPUYECKUH CUTHAJ JPYrUM COCAMHEHHBIM ¢ HHMM Helponam. Ilocie Bo30OyxaeHHS
HacTylnaeT Nepho/l pellakcallii — HEKOTOPOe BpeMsl HEHpPOH He CIOCOOCH reHepupoBaTh HOBBIE UMITYJIBCHL. biaronaps
3TOMy KJIETKH MO3ra IO TakTaM, HaloJoOWe IHUCKPETHBIX aBTOMAaToOB, a CETh HEHPOHOB B ILEJIOM IEpenaéT
HAaIpaBJIEHHYIO BOJIHY HMITYJIbCOB. TakuM 00pa3oM, 3JeMEHTapHOH SIeHKONH MO3Ta SIBISETCS
HeWpoH. B3anMocBs3p HEHPOHOB B HEWPOHHYIO CETh 00pa3yeT CIOXHYIO CTPYKTYpY — CETb, HO3BOJIIONLYIO PELIaTh
CJIOKHBIE 3a/1a41 KJIacCH(HUKAINHU U pacliO3HaBaHHs 00pa3oB.

Puc. 2.1. Mamemamudeckai Mooens HellpoHa
Max-Kamroxa u Humya

3AJAHUE
1. [ns 3aiaHHOTO TperojiaBaTesieM BapuaHTa, pacCYMTaTh MOJIENb HEWPOHA, PEAIM3YIOLIErO JIOTHUECKYIO (DYHKIHIO
«WJIN» (myHKT 1).
2. [Toctpoutsb rpaduk, TakoMu ke, Kak Ha pHC. 2.5, 17151 CBOUX UCXOJHBIX JaHHBIX.
3. Co3nate m-Qaiia-cueHapHii 171l TOCTPOCHUSI B OJTHOM OKHE rpadMKoB (QYHKIHMH aKTUBAIMH B 3aJaHHBIX JHANa30HaX
3HAYEHUH, UCTIONB3Ys PYHKIUIO plot (MyHKT 2).
4. CoxpanuTh (haiin B paboueii nanke ¢ Hazsanuem "02Lab_IlI_FIO" (FIO — damunus, uMst 1 OTYECTBO CTY/ICHTA).
5. Peamm3oBath pa3paboTaHHYI0 MOAenb HelipoHa B cucteme MatLab. CoxpaHuts B BHAe m-(aiina-cueHapus B
paboueii mamnke.
6. [IpoBepuTh IPABUIILHOCT PabOTHI HEHPOHA MPU PA3IMYHBIX 3HAYCHUSX BeJIH4MHbI mopora bk (He mMenee 3) ucxons
13 TaOJIHIIBI ICTUHHOCTH JIoTHYecKor pyHKIuu «JIN».
7. PazpaboTaTh CTPYKTYPHYIO CXeMY IEepPCEeNTPOHHOI HEHPOHHOH ceTH (IyHKT 3).
8. PeammszoBath paspaboranHsiii amroputm B cucteme MatLab. Coxpauute B Bume m-¢aiina-ciienapus B paboueit
Tnarike.
9. OmpenenuTh mapaMeTpsl CO3TaHHOW HEHPOHHOI ceTH (Beca M CMEIIEHHE) W IIPOBEPHUTH NMPABMILHOCTh Pa0OTHI CETH
JUTSI TIOCJIEIOBATENTLHOCTH BXOTHBIX BEKTOPOB (HE MeHee 5).
10. ITepeycTaHOBUTH 3HAYEHUS] MATPHIL] BECOB U CMEIIEHNIT C TOMOIIIBIO PACCMOTPEHHBIX (PYHKIMIT MHUIINATH3ALIH.
JKcnepr-3agaHue
1. JlokazaTh HEBO3MOXKHOCTb Pean3aliu ¢ IOMOIIBI0 Moiesin Helipona Mak-Kamoka-IInTua norudeckoii pyHKIMn
«uckmovatoriero MWy (tabmuma 2.2) .
Tabimna 2.2 Tabnuua HCTHHHOCTH QyHKIMK «uckimovatornero UJIN»

X; X F
0 0 0
0 | |
1 0 1
1 | 0

2. PazpabotaTh npuiioxKeHUE IS pELICHUS 3aJa4l MOJEIMPOBAaHHS MaTeMaTHYECKO MOJIeIn HelipoHa ¢
MIOMOIIBIO SI3bIKA MporpammupoBanust C++, ucnons3ys it coznanust GUI-unTepdeiica 6udimorexy Qt.
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TpeOoBaHns K 0TYETY
1. Otyer no naGoparopHoii pabore odopmusiercss Ha Jucrax (opmara A4 Ha OIHOH CTOPOHE JIMCTa, KOTOPBIE
CIIMBAIOTCSI B CKOpOCILIMBaTele Win neperieratorcs. Jlomyckaercst odopMieHHe oTdyera 1o JiabopatopHoil pabore
TOJNBKO B DIEKTpOHHOM BHAe cpeacTBamu Microsoft Office, OpenOffice.org KWord umu OpenOffice.org Writer.
Ipugt — Times New Roman (mpu HamucaHuu NPOrpaMMHOTO Koja ucroib3oBarh mpudt Courier New), pasmep
(xernp) — 12, cTunp (HadepTaHwWe) — OOBIYHBIN, IBET mpHU(Ta — YSPHBIA; — BBIpABHUBAaHUE — IO IIMPHHE; KpacHas
(mepBast) ctpoka (orctym) — 1,25 cM; MexxcTpouHsld mMHTEpBan — 1,5; aBromarnueckuii mepeHOC (IIMPHHA 30HEBI
neperoca cioB 0,25\ Mm).
2. OTUeT MOIKEH CONEPIKATh:
- 11eJb padoTHI;
- HCXOJHbIC JaHHBIE AJISI PacdeTa;
- BBITTOJIHEHHBIC 3a/1aHHS;
- IMCTHHTHU TIPOTPaMM;
- HeOOXOAMMBIE MOSICHEHUSI U KOMMEHTAPHH I10 TEKCTY OTYETa;
- 00Ut BRIBOJ O pabore.
KOHTPOJIBHBIE BOITPOCBHI
. Uto moHuMaeTcs Mo TEPMUHOM «UCKYCCTBEHHbIE HEHPOHHBIE CETH.
. OnmmmTe ynpouieHHyIo cXeMy paboThl 4eJI0BEYECKOTO MO3Ta.
. Uro takoe HENpOH?
. Onummre MaTeMaTHYECKYIO MoJIeNb HeipoHa Mak-Kamoka u Iutna.
. ChopmynupyiiTe IpUHINT NEHCTBAS MaTeMaTHIECKOTO HEHPOHA.
. UTo Takoe QyHKIMSA aKTUBAIWH, AT Y€r0 HeoOXoauMa faHHas GyHKous?
. OnuImMTe OCHOBHBIE TUIHI (DYHKIUH aKTHBAIMU (TIePeaTOYHBIX (HYHKIIHIA).
. Uepes kakue mapaMeTpsl ONUCHIBAIOT MaTEMAaTHYECKYI0 MOJIeNb HeHpoHa?
. Chopmynupyiite 3a1auy, periaeMyro ¢ IOMOIIBI0 MaTEMAaTHYECKOT0 HEHPOHa.
10. Yto Takoe moporosast npsimas?
11. C nomMoIbI0 KaKMX KOMaH 1 33/1al0TCs IIOPOTOBbIe aKTUBAIIMOHHBIE (DYHKIUH?
12. C noMo1bIo KakuX KOMaH 1 3a/1a10TCsl INHEHHbIE aKTHBALMOHHbIE QYHKIIMU?
13. C moMo1pI0 KakKuX KOMaH/I 3a/1al0TCsl CHTMOWIAIbHBIC aKTHBAIIMOHHBIC (DyHKINH?
14. Kakoe ycTpOoHCTBO Ha3bIBAETCS NEPCENTPOHOM?
15. OnumuTe apXUTEKTYpy NEPCENTPOHA.
16. Kakue 3a1aun 10o3BOJISIET peliaTh NepCcenTpoH?
17. C moMoIIbI0 KaKHX KOMaH/{ MOXKHO PEIINTb 33/1a4y MOJIIMPOBAaHM MaTeMaTHUECKOTO HEHPOHa B cpefie
MatLab?
18. OnuiuTe MpOoIEeLypPy MOJEIMPOBAHHS OHOCIONHOTO repcentpona B cpeae MatLab.

O 001N LN bW —

[IpaxkTryeckoe 3anaTue Ne3
MOJEJUPOBAHUE MPOLEAYPbI OBYUEHNS
MEPCENTPOHA B BbIYUMCJIMTEJABHOM CUCTEME

Lean padoThl:3yueHHe anropuTMa oOydeHHUs NEPCeNTPOHA M €ro MOJCINPOBAHNE B BBIUMCIMTEILHOHN cpene
MatLab.
Conep:xanue padoTbI:
1. IIpaBma Xe006a u HeapTa-TpaBUIIo.
2. MonenupoBaHue 00yueHHs iepcenTpoHa B cpeae MatLab.
3. OrpaHn4eHns IepCcenTpoHa.
ITopsiiok BHINOJHEHHS PaGOTHI:
1. I3yuuTh METOANYECKIE yKa3aHUS
2. BBITOTHUTE BapWaHT 3a/laHus, BEITAHHOTO TIPETIOIaBaTeNeM.
3. OTBETUTH HAa KOHTPOJIEHBIE BOTIPOCHI.
4. ObopMHUTB OTUET.

METOJUYECKHUE YKA3AHUSA

CaMbIM Ba)XHBIM CBOHCTBOM HEHPOHHBIX CETEeH SBISIETCS WX CIIOCOOHOCTH oOywatbesi (learn) Ha OCHOBE JaHHBIX
OKpYXKalollel cpenbl U B pe3yibraTe 00ydeHHs! MOBBIIIATH CBOIO HMPON3BOIUTENBEHOCTh. OOyueHHe HEWPOHHOW ceTH
MPOUCXOJUT CO BPEMEHEM MOCPEACTBOM MHTEPAKTUBHOIO MIPOLECCa KOPPEKTUPOBKU
CHHANTHYECKNX BECOB M IMOporoB. TakuMm oOpa3om, mpouecc 0oOydeHUs] MCKYCCTBEHHOHM HEHPOHHOW ceTH — 3Ta
IpoLeypa HaCTPOIKK BECOB M CMELICHUH C 1I€IbI0 YMEHBIICHHUS Pa3HOCTh MEXTy KeJTaeMbIM (IIeJIeBbIM) 1 HCTUHHBIM
CHUTHAJIaMH Ha €r0 BBIXOJE, HCIIONB3YsI HEKOTOPOE MPAaBWIO HACTPOUKH (00y4eHus). BrIaensioT 2 Kiacca alropuTMOB
o0ydeHUs: ¢ yuumenem W 6Oe3 yuumens. ANTOPUTM Ha3BIBACTCS AICOPUMMOM C yuumenem, €CIM TP OOydCHHH
W3BECTHBI M BXOJHBIE, I BBIXOAHBIC BEKTOPA CETH. TO €CTh MpU 00YyUCHNH C YUUTENIEM 33aeTCs MHOKECTBO IPUMEPOB
TpeOyeMOoro OBEICHNUS CETH, KOTOPOE Ha3bIBACTCSI 00YJAIOIINM MHOXKECTBOM:

{Xl.'-dl}: {X_‘-ad:}r "'3{Xq‘-dq }a

roe X1, X2,...,Xq — dhopMani30BaHHbIE BEKTOpa-ycioBus 3amaun, a dl, d2,...,dq — usBecTHbie pelucHHe (LEIEBbIC
BEKTOpa) IS 9TOro yciaoBus. B npornecce 00y4deHust HelipoHHasl CETh MEHSET CBOU
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napaMeTphl U yYUTCs AaBaTh Hy>KHOe oToOpakeHne X—Y. CeTb yunTcs IaBaTh Pe3yJbTaThl, KOTOPHIC YK€ N3BECTHBI.
3a cyer coCOOHOCTH K OOOOIIEHUIO CEThIO MOT'YT OBITh MOJYYEHBI HOBBIC PE3YJIBTAThl, €CIIM HOAaTh Ha BXOJ BEKTOP-
YCIIOBUE, KOTOPBIH HE BCTpEHAICS NPU OOY4YEHHH. AJITOPUTM OTHOCUTCS K OOY4YEHHIO 0€3 yuuTens, €CJId W3BECTHBI
TOJIBKO BXOJ/IHBIC BEKTOPA, M Ha X OCHOBE CETh YUUTCS JaBaTh HAMIYYIIHE 3HAaYEHHS BBIXOJOB. UTO MOHUMAETCS MOJ
“HaMITy4IIUMK~ — OIPENEIseTCs] aNropuTMOM O0ydueHHs. SIBHOM BHJe He 3amarorcs. [J1aBHas yepra, JAenarorias
o0ydueHne Oe3 yuumens TIPUBIEKATENbHBIM, — OTO €r0 CaMOOpTaHM3alysA, OOYCIOBJIEHHAas, KakK IIPaBHIIO,
HCTIONB30BaHUEM 00paTHBIX cBsizeil. UTo Kacaercsl mporjecca HACTPOHKH NapaMeTpPOB CETH, TO OH OpPTaHU3yeTcs C
HCIIOJIB30BAaHUEM OJHHX U TeX ke npoueayp. Ilepcentpon obydaercs ¢ yautenaeM. ITO 03HAYaeT, 4TO

x.dy, i=Ln.
JOJDKHO OBITH 3a/1aHO MHOXKECTBO ITap BEKTOpPOB - 7 /7 ’ KommgectBo map B oOydwaromeM MHOXECTBE HE

PCTIIaMEHTUPYETCA. Ecnau sneMeHTOB CIHMIIIKOM MHOIO WM Majlio, CCTb HEC 06y‘II/ITCH U HEC PCHIMT MNOCTAaBJICHHYIO
3agavy. Takum 06p330M, JJIA yCl'IeIIIHOﬁ peajm3anun 06yqumI MEepCcerTpoHa H606X0[[I/IMI)I 9KCIICPThI, KOTOPLIC
JOJIKHBI IPEABAPUTCIIBHO C(l)OpMI/IpOBaTI) o6yqalouu/1e MHOXCCTBA. Pa3pa60TKa TaKuX aJIrOpUuTMOB pacCMaTpuUBACTCA
KakK HepBLIfI mar B CO3JaHNU CUCTEM MCKYCCTBCHHOI'O MHTECJJICKTA.

*1 +1

y=0(v) : o v _
0 0
A ESR E B ) (R A PR )
> 0 [ 1
— . T -
X, l—l [ 1
X, =| 4= [G] X = Ay = [1]
3.1. ITepcenmpon, 01a peanuzayuu QVHKYUI TOZHIECKO20 0 1
ymHoxcenua "H" - L .
3ananue:

1. Pa3paboTaTh apXUTEKTypy EpCeNTPOHA HA OCHOBE UCXOIHBIX JAHHBIX.

2. BBITIOJTHUTD pyYHOI pacdyeT HaCTPOIKH BECOB M OPOTOBIEPCENITPOHA, PEATN3YIOLIETO JIOTHYECKYTO (DyHKIIHIO
«W»,mpuMeHsst NebTa-TIPaBUIIO.

3. Pa3pabGotare amroput™M co3maHHS W OOYYCHHS NepCcenTpoHaB BeuMcinuTensHOU cpene MATLAB c
ucnosb3oBanueMyHkImu adapt.

4. OnpenenuTh KOJWYECTBO ILUKIOB (3MOX) HAcTpodku ceTu.CpaBHUTH pe3yNbTaThl pPacdyeToOB B CHCTEME
MATLAB cpe3ynbTaTaMu pydHBIX PacdeToB.

5. IloBTOPUTH MpOLEAYPY HACTPOUKH MEPCENTPOHA HEMPOHHOM CETH NMPU HAYaJIbHBIX HYJIEBBIX 3HAUEHUSIX BECOB
U CMEIIEHHs ¢ UCTob3oBanneM GyHkuun trainciucremsr MATLAB.

6. Co3nath 1 00YYUTh IEPCENTPOH ¢ TIOMOIIBIO rpaduueckoronHrepdeiica mons3osatens — NNTool.
JKcnepr-3agaHue
1. Pa3paborath niepcenTpoH IS KiIacCU(PHUKALNH ASCATUIHBIX (P HA YETHBIC U HEYETHHIE.
2. Pa3paboTaTh npuII0KeHHE JUT PEIIeHHs 3a/1aui 00yUYeHUs! OTHOCIOWHOTO MepcenTpoHa Ha Oa3e JenbTa-IpaBuia ¢
MOMOIIIBIO s3bIKa TIporpammupoBanmst C++, ucnonb3ys ans coznanust GUI-untepdeiica Ondmmoreky Qt.
3. Iloctpouts rpaduk, OTpaKaroIKil 3aBUCUMOCTD BIUSHHUS KO3 GHUINEHTa CKOPOCTH O0YYEHHS Ha YHCIIA SMOX JJIS
OJTHOCJIOMHOTO TIEPCENTPOHA.
TpeboBaHus K 0TUETY
1. Otyer no naboparopHoii pabore odopmisiercs Ha Jucrax ¢opmara A4 Ha OIHOW CTOPOHE JIUCTA, KOTOpBIE
CIIMBAIOTCSI B CKOpOCIIMBaTede Win neperuietatorcs. Jlomyckaercs opopMieHre oTdera 1o JiabopaTopHOil pabore
TOJNBKO B DIEKTpOHHOM BHae cpeactBamu Microsoft Office, OpenOffice.org KWord wmmn OpenOffice.org Writer.
Mpupt — Times New Roman (mpu HamwmcaHWM NPOTPaMMHOTO Koja Hcmoib3oBath mpudt Courier New), pazmep
(xersip) — 12, cTwie (HauepTaHue) — OOBIYHBIN, I[BET MIPU(TA — YEPHBIH ; — BEIpPAaBHUBAaHWE — II0 MIMPUHE; KpacHas
(mepBast) ctpoka (orctym) — 1,25 cM; MeXCTpOYHBIA WHTEpBan — 1,5; aBTOMaTHYecKHd TEepeHOC (IIHPHHA 30HBI
nepenoca cios 0,25 mm).
2. OTueT JOMmKEH COAEPIKATh:
- 1eNb paboTHL;
- MICXOJHBIC JJaHHBIE JUIS pacyera,
- BBITIOJTHEHHBIC 3a/1aHMS;
- TUCTHUHTHY TIPOTPAMM;
- He00XOAMMBIE TIOSICHEHHS M KOMMEHTapHH TI0 TEKCTY OTUETa;
- 00muii BBIBOJ 110 paboTe.
KOHTPOJIBHBIE BOITPOCBHI
. OxapakTtepu3syiiTe npoiecc 00ydeHus HEHPOHHON CETH .
. Kakue kmaccel anroputMoB 00yueHHs1 HEHPOHHON CETH CYIIECTBYIOT?
. OnuimTe NPUHLKUI ASHCTBHS aJIrOPUTMa 00YUYEHHS C YUUTEIIEM.
. OnuimTe NPUHLUI ASHCTBUS aIropuTMa o0ydeHus 0e3 ydurels.
. Kak npoucxoaut odyuyenue nepcentpona?
. OnumuTe NpUHIMI AEHCTBUS MaTeMaTUIECKOro HepoHa.
. Uro Takoe (GyHKIUS aKTUBAIIUH, IS 4e€ro HeoOXoaAuMa JaHHas QyHKITHS?
. OnummTe UTEpaOHHBIN aNTOPUTM 00YUEHHsI IEPCENITPOHA.
. ChopmynupyiiTe nmepBoe npasuio Xeb60a.

O 01N DN K Wi —
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10. Chopmynupyiite BTOpoe npaBuio Xeooa.

11. Yro Takoe nenabra-mpaBuiio?

12. ChopmynupyiiTe TEOpEMY CXOAUMOCTH IIEPCENTPOHA.

13. Kakas ¢pynkuuu B cucreme MatLab peanusyer nenbra- npaBuio?

14. OnummTe cxeMy MOJEIHPOBaHMs 00yueHHs TepcenTpoHa B cucteme MatLab ¢ momombsio GpyHKIMYM aganTamuu
adapt.

15. OmumuTe cxeMy MOJIeHpOBaHus 00ydeHHs repcenTpona B cucteme MatLab ¢ momomipio pyHKINH HACTPOUKH
train.

16. C moMoImpio KaKoTo MPHIIIOKEHUS BO3MOXKHO CO3aHne 1 00ydeHre HeMpOHHO! ceTH B rpadudaeckoM uHTEpderice
MOTb30BaTeNs?

17. Kaxue orpaHUYeHNs CYIECTBYIOT Y IepcenTpoHa?

18. Penienue kakoi 3a7jaun MOKET peajn30BaTh MePCenTpoH?

19. Kak 3aBHCHUT KOJIMYECTBO IIMKJIOB OOYUEHHS OT JJIMHBI BEKTOPOB 00y4YeHUs?

IIpaxkTryeckoe 3ansaTue Ned
JIMHEMHBIE CETU U OBOBIIEHHOE JEJbTA-IIPABUJIO
Less padoThI: H3yUCHUE aPXUTCKTYPhI TMHSHHONW HEHPOHHOW CETH, OCBOCHHUE MTPHUHIIUIIA O0YICHUS OTHOCIONHBIX
HEWPOHHBIX ceTell Ha 0a3e 000OIIECHHOTO eNbTa-NIpaByia, HCCICA0BAHNE MOJIETICH IMNHEHHBIX CeTeH B CHCTEME
MATLAB.
Conep:xanue padoTbI:
1. ApxuTekTypa JMHEHHOHN ceTn
2. MeTton HaMMEHBIINX KBAPAaTOB
3. O600611IeHHOE AEThTA-TIPABUIIO
ITopsiiok BHINOJIHEHHUS PadOTHI:
1. N3yuuTh METOANYECKHE yKa3aHUs
2. BBIMONHUTH BapHaHT 3a/laHUs, BBITAHHOTO MIPENoiaBaTelIeM.
3. OTBETUTH HAa KOHTPOJIbHBIE BOTIPOCHI.
4. ObopMHUTB OTHET.
METOJUYECKHUE YKA3AHUSA
Kpyr permaembIx 3a1a4 3HAYUTENBHO PACIIMPHUTCS, €CIM HAYYUTh IIEPCENTPOH BbIIaBaTh HE TOJILKO OMHApHbIC
BBIXO/IHBIC CUTHAJIBI THIIA HOJIb M €IMHUIA, HO ¥ aHAJIOTOBBIE, T.€. UMEIOIIMEe HeNpephIBHbIE 3HaYeHUs. Takoe
0000111eH1e BO3MOXKHO, €CJIH B CTPYKTYpPE MEePCENTPOHA MOPOTOBYIO (PYHKINIO aKTUBALIMH 3aMEHUTH Ha JIMHEHHYIO.
Takas HeHpOHHas CeTh HAa3bIBAETCS JINHEHHON. APXUTEKTYypa JMHEHHON CeTH NoKa3aHa Ha puc. 4.2 ¢ MOMOULIbIO
BEKTOPHOTO IPE/ICTaBICHUS.

X
— W \
v ! Yy
Ixn : .
b / %1 Ix1
Ix1

Puc. 4.1. Apxumexmypa aunetnou cemu
JluHeiiHast ceTh, MOKaszaHHast Ha puc. 4.1, Brmouaer | HEHpPOHOB, pa3MENIEHHBIX B OJHOM CIIO€ M CBSI3aHHBIX C N
BXOoAaMu gepe3 Marpuiy BecoB W. JIunelHas ceTh MOXeT OBITh IPUMEHEHA /IS PeIIeHus 3aaa4 Knaccudukanuu. [1pu
3TOM Takas KiacCH(UKAIMA MOXET OBITh BBIMOJHEHAa TOJNBKO JUIA Kiacca JIMHEWHO OTHCIUMBIX O0BeKTOB. Takum
00pa3oM, TUHEHHBIE CETH MMEIOT TO K€ CaMOe OTpaHWYCHHE, YTO M MEPCENTPOH, OJHAKO B OTIMYHE OT MEepCeNTpOHa
OHHM MOTYT NIPUHUMATH JII000€ HENPEPHIBHOE 3HAUEHHNE Ha BBIXO/IE.
3AJJAHHUE
1. Jlns 3agaHHOTO NperojaBaTesieM BapuaHTa 3ajaHus (IMyHKT 1) pa3paboTaTb CTPYKTypHYIO CXeMy JIMHEHHOM
HEHUPOHHOM CeTH..
2. Pa3paborarh anroput™ co3/aHHs ¥ MOJEIMPOBaHMUS IMHEHHOW CeTH B BRIMHUCINTENbHOM cpeie MATLAB.
3. OmnpenenuTh apamMeTphl CO3JIaHHON HEHPOHHOI ceTn (Beca U CMENIeHUE) ¥ IPOBEPUTH Pa0OTy CETH IS
MIOCJIEIOBATEIEHOCTH BXOIHBIX BEKTOPOB (He MeHee 5). OOBSICHUTH MOTydYeHHbBIE 3HAYCHHUS.
4. Haueptuts rpaduk pa3aeisionieil JHHIH B IPOCTPaHCTBE BX010B cpeacTBamu MATLAB, mpencraBieHHBINH Ha pHC.
4.3. ITpoBecTu MOJeUpOBaHUE PAOOTHI CETH JUISl TOUEK JISKAIIUX BBIIIE, HUKE W HA JIMHUU TpaduKa.
5. Onpenenutd UMs QYHKIMHM WHULWANIN3AIWN 3HAYEHUH MAaTPHUI] BECOB M CMEIICHHUH, MPUHITON MO YMOIYAHUIO IS
JMHEHHBIX HEHPOHHBIX CETeH. YCTAaHOBHTh HOBBIC 3HAUEHWS MATPHI] BECOB M CMEIIEHWS C MOMOIIBIO (YHKINH
MHHLMAIM3anuy rands.
6. Coznate m-(aitn-cueHapuii, peann3yonui pa3paboTaHHBINA aJrOPUTM CO3/IaHMS U MOZAEIMPOBAHUS JIMHEHHOW ceTH
COXpaHUTh ero B paboueii manke ¢ Hazanuem "04Lab 11 FIO" (FIO — pamunust, uMsi 1 OTYECTBO CTYCHTA).
7. dns 3apaHHOTO IIperojiaBarelieM B BapuaHTe 3ajaHus (IyHKT 2) 0Oydarolero MHOXECTBA IIOCTPOHUTH JIMHEHHYIO
ceTh ¢ momoltsio pyHkuuu newlind, npomonenupoBaTs ee paboTy U ONPEACTUTH 3HAYCHHUS BECa H CMEILCHUS.
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8. Iloctpouth MoOzens mapHOW JMHEHHOW perpeccun u ee rpaduk (cMm. puc 4.4 umm puc. 4.6) B mporpamme
OpenOffice.org Calc unu Microsoft Excel. CpaBHUTH mapaMeTpbl MOJTYYCHHOI TMHIK PEIPECCUH CO 3HAUCHUSIMU Beca
U cMeleHus ¢hOPMHUPOBAHHOM JIMHEIHOM CEeTH.

9. Iloctpouts rpad¥k JUHUHA YpOBHS NOBEpXHOCTH (yHKIMH omnOku B cucteMe MATLAB (cm. puc 4.5).

10. Cpenatp py4HOW pacyeT 3HaueHHMH (YHKIMM OMIMOKM HE MEHee 4YeM JUIsl ISTH TOYEK M3 3aJaHHOrO JHaIla3oHa.
CpaBHHTH pe3yNIbTaThl PyYHBIX PACYETOB U PacdeTOB, BHITOMHEHHHIX B cucteme MATLAB.

11. Cozmate m-(aiin-ciueHapuii, pearu3yronuii pa3padoTaHHBIH aITOPUTM CO3JAHM W MOJCIUPOBAHUS JIMHEHHON ceTH
JUTS 2 TyHKTAa BBIIAHHOTO TIPeroiaBaTelieM 3aJaHus M COXPaHHUTh ero B paboueil manke ¢ HazBanueM "04Lab 11 FIO".
12. JIng 3agaHHOTO TpenoaBaTeieM B BapuaHTe 3a0aHus (IIyHKT 3) 00yJaromero MHOKECTBA ITOCTPOUTH JTHHEHHYIO
ceTpb ¢ momMoInpio GyHkuuu Newlin u ocymecTsuts ee 00y4eHne npu

nomorny GyHKImH train mpoMoaenupoBaTh ee paboTy U ONMPENeIUTh 3HAYCHNS Beca U CMEILCHHUSL.

13. IMoctpouts rpaduk Gpynkunu omrbku B cucreme MATLAB (cMm. puc 4.8).

14. IMocTponTth rpaduKky IUHUHA TpacKTOpH 00yueHHs (He MeHee 3) IPH Pa3INYHBIX HA4aJIbHBIX 3HAYSHUSIX BECOB U
cmemenuii B cucreme MATLAB

15. Onpenenuts, Kak BIUACT MapaMeTp CKOPOCTH 00yueHus Ir Ha cKOpocTh 00y4eHUsT HEHPOHHOW CETH U Ha TOYHOCTh
OIpeieNIeHus] TapaMeTpOB.

16. Co3nath m-aiiin-cuueHapHii, peaJu3yIonui pa3padoTaHHbIN aIrOPUTM CO3JaHUS U MOAEIHPOBAHUS JTMHEHHON CeTH
JUTS 3 MTyHKTa BBIIAHHOTO TIPeIolaBaTelieM 3aJaHus M COXPaHHUTh ero B paboueii mamnke ¢ HazBanueM "04Lab 11 FIO".
JKcnepr-3aJaHue

1. Pa3paboTaTs NpuiIoKeHHE AT PELICHHS 3a1a491 MO/ICINPOBAHUS U 00yUCHNS OMHOCIOMHON JTMHEHHON ceTr Ha Oase
0000IIIEHHOT0 JIeNbTa-TIPaBHia C MIOMOIIBIO S3bIKa MporpaMMupoBanus C++, ncmons3ys amnst cozganns GUI-
uHTEepdeiica Ondmmoreky Qt.

2. IToctpouts rpaduku, oTpakaronye 1) 3aBUCUMOCTb BIUSHUS KOd(QQHUIIEeHTa CKOPOCTH 00yUYEHUs] Ha YUCIIO BI0X
JUISL OJTHOCJIOWHOM JIMHEWHON ceTH; 2) 3aBUCUMOCTb BIHSHUS KOI((HUIUEHTA CKOPOCTH OOy4eHHS Ha TOYHOCTh
00yuyeHHs mapaMeTpoB HEMPOHHOH ceTu.

TpeOGoBaHus K 0TYETY

1. Otyer no naGoparopHoii pabore odopmisiercs Ha yucrax (opmara A4 Ha OZHOW CTOPOHE JIUCTA, KOTOpBIE
CIIMBAIOTCSI B CKOpOCIIMBaTeJe WM neperuietatorcs. Jlomyckaercs opopmieHHe oTdeTa 1o jJabopaTopHOW padoTe
TOJBKO B DJEKTpOHHOM Buie cpeictBamu Microsoft Office, OpenOffice.org KWord wmun OpenOffice.org Writer.
Mpupt — Times New Roman (mpu HammcaHUHM MPOTpaMMHOTO Koja ucmoib3oBath mpudT Courier New), pazmep
(kernb) — 12, cTinb (HauepTaHUe) — OOBIYHBIN, IBET WIpU(TA — YEPHBIN ; —\ BHIPABHUBAHWE — MO HIMPUHE; KpacHas
(mepBas) ctpoka (orctym) — 1,25 cM; MeXCTpOYHBIH WHTEpBan — 1,5; aBTOMaTW4ecKHil TepeHOC (IIHPHHA 30HBI
nepeHoca cios 0,25 mm).

2. OT4eT JOJKEH COEPKATh:

- 11e7b paboTHI;

- UICXOJHbIC JJAHHBIC JIJIsI pacueTa,

- BBITIOJTHEHHBIC 3a/1aHMUS;

- JJMCTHHTHU TIPOrPaMMm;

- HEOOXOAMMBIE MOSICHEHUSI U KOMMEHTAPHH 10 TEKCTY OTYETa;

- o0muii BeIBOJ IO paboTe.

KOHTPOJIBHBIE BOITPOCBHI

1. YUto noHumaeTcst noj MOHsITHEM «IMHEWHbIE HEUPOHHBIE CETU»?

2. Kakoe orpannueHue UMEIOT JIMHEHHBIE CETH?

3. Onumure apXUTeKTypy JUHEHHON ceTn?

4. Kakas komaH/1a [ipeIHa3HaueHa JIJ1s1 MOJeNUpOBaHusl TuHeHO! ceTu B cucteme MATLAB?

5. Kakyto 3anmauy pemaet imHelHas cetb? [IpoeMOHCTpUpyiiTe 9Ty 3a/1a4y Ha IpUMeEpe TUHEHHOM CETH C OHUM
BXOZIOM M OJTHHM BBIXOJIOM.

6. OnumvTe TPUHINI 00YYICHNS JINHEHHOHN CeTH.

7. Jns gero npeanasHadena Gpyukuus newlind B cucreme MATLAB?

8. Oxapakrepusyiite rpaduk MOBEPXHOCTH (HYHKIIMN OMUOOK 00ydIeHUs?

9. Kakoil hyHKIIMOHAT IS)KUT B OCHOBE IMOCTPOEHUS rpadrika MOBEPXHOCTH (PyHKITNH OMMOOK 00ydeHus?

10. Kakoii Mo/ieJIbI0 MOKHO OnMcaTh COPMUPOBAHHYIO JIMHEHHYIO CETh?

11. Yro Takoe MeTo/] rpaIMeHTHOTO CIycKa (HaucKopeHmero ciycka)?

12. Chopmynupyiite 00001I€HHOE JE€TIBbTA-TIPABUIIO.

13. Kakas ¢ynknus oOyuenuss B cucreMe MATLAB peamnsyer oOydeHue JNHMHEHHOHW CETH B COOTBETCTBHH C
0000IIEHHBIM JIeNbTa-TIPAaBUIOM?

14. Onumure TOPSAAOK JASUCTBHH Ul IOCTPOEHUs Tpadrka, OTpa)karoliero 3aBUCHMOCTb CpPEIHEKBaIpaTHYECKOH
omuOKH OT BETMYMH Beca U cMerieHus B cucteme MATLAB.

15. OnumuTe MOPSAAOK AEHCTBUH Il TIOCTPOEHUS TpadrKa, OTPAXKAIOIIETO TPACKTOPUIO 00yUEHHUs JIMHEHHON ceTH B
cucreme MATLAB.

16. Kakoii mapameTp BIUSET Ha CKOPOCTh O0yUeHUS JIMHEHHOM CEeTH, Kak ero onpenesmTth B cucteme MATLAB?

[Ipaxtryeckoe 3anarue Ne5
3nakoMmcTBO ¢ Prolog
Heab padoThl: NONTYyYHTh HABBIKKA PAOOTHI C S3BIKOM JIOTHYECKOTro Iporpammuposanust Turbo Prolog
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IMopsinox BeIMOIHEHHS] PAOOTHI:
1. I3yunTh MeTOMYECKHE YKA3aHUS
2. BBINOJHUTE BapUaHT 3aaHusl, BBIIAHHOTO MIPEIO/1aBaTelIeM.
3. OTBETUTH HA KOHTPOJIbHBIE BONIPOCHL.
4. OpopMuUTh OTHET.

METOJUYECKHUE YKA3AHUSA
[Ipn ucnonp3oBannu OBM mist pemeHust 3aad MOKHO BBIAEIHTH [Ba B3aWMOCBSI3aHHBIX CHOCO0A MpEACTABICHUS
3HAHUSA:
-npoyedypHoe npedcmasieHue, T. €. ONpeIeIICHIEe alropuTMa 00paboTKu
JAHHBIX;
-0eknapamusHoe npedcmaeienue, T. €. ONPENEICHUE OTACIbHBIX MOHITHH, UX COCTOSHUS B KOHKPETHBIE MOMEHTHI
BpPEMEHH U CBsi3eil Mex 1y HUMU. TpaJulMOHHbIE aJrOPUTMHYECKUE S3bIKH SBISIFOTCS MPOLIEAYPHBIMHU, IO CKOJIBKY MX
eJIb — onMcanue anroput™a. Ho oHUM conepkaT u ieKyiapaTHBHbBIE KOMIIOHEHTHI (OITMCaHNe TIEPEMEHHBIX).
B s3pike Prolog (ITPOrpammupoBanue JIOT nueckoe), HAPOTHB, OCHOBHOM SIBJISIETCS AEKIapaTUBHAs KOMIIOHEHTA, TaK
YTO OH Npe/JHa3Ha4eH He CTOJIbKO Ul 00pabOTKM JaHHBIX, KaK Il 00paOoTKH (aKTOB M JEKIapaTHBHBIX HPaBHIL.
®akTel npeacTaBIAIOT coO0i sornyeckue Gopmyinsl. basa 3nanumii (b3) 3amaeTcs COBOKYMHOCTBIO TakuX (OpMYII.
Jlornueckue MeTonbl 00ecleunBaOT NOJTyuYeHHEe HOBBIX (DakToB M3 (akToB, mpeacraBieHHBIX B b3. B mpouemypHbix
A3bIKaX MPOTPaMMHUCT JOJDKEH ONHWcaTh Ui KOMIIBIOTEpa TMPOIECC pEHIeHWs 3ajadd [ar 3a moiarom. B
MPOTHUBOMOJIOKHOCTh 3TOMY B AEKJIAPaTUBHOM sI3bIKe Prolog mporpaMmmucT ommceiBaeT camy mpoOiieMy W OCHOBHBIC
IpaBUIa €€ PEIICHHs, OCTaBJIAAA 38 CHCTEMOW IOMCK KOHKPETHBIX ICHCTBHM, NMpH- BOAAMMX K pemeHuto. Iloatomy
Prolog cripaBennnBo cumTaeTcs sI3BIKOM Ooiiee BhICOKOTO ypoBHs, 4eM C wim Pascal. BHemHUM BbIpaskeHHEM 3TOTO
(haxTa ABISIETCS TO, YTO TEKCT MporpamMMbl Ha Prolog MoxkeT OBITH B AECATH pa3 Kopode TeKCTa ImporpaMmsl Ha Pascal,
pelIarolel Ty ke 3aaady.
Prolog MoxeT HCcHoNb30BaThCsI PU pa3paboTKe SKCIEPTHBIX CUCTEM, a TaK-
JKe [T CIIEYIOINX 3a/1a4:
- doKazamenbCcmea meopem u 8bl800d pewieHull B 3a1a4ax;
- CO30aHUs NAKEMO8 CUMBOIbHON 0OpabomKy PU PElIeHUN ypaBHEHUH, Tu(pepeHIPOBaHNN, HHTETPUPOBAHHUH U T.
A.;
- paspabomku ynpoujenHwix éepcuti cucmem U,
- C030aHUs ecmecmeenHO-A3bIK0GbIX UHmMep@eticog sl CYIIECTBYIOMNX IPOrpaMM;
- nepe6oda mekcmog ¢ OTHOTO sI3bIKa Ha JPYTOH, B TOM YHCIIE — C OJHOTO S3bIKa IPOTPaMMHUPOBAHHS Ha APYTOil.
Jozuueckan ocnoea sazvika Prolog
SI3b1k Prolog mMeeT 4eTKylo JTOTHYECKyI0 OCHOBY. B OCHOBE SI3bIKA JIEXKHUT MCUUCIICHHE NMPEANKATOB NEPBOTO MOPSKa,
U B 9TOM CMBICJIE SI3bIK SIBISIETCSI TIOJIMHOXKECTBOM (pOpMaIbHOM JIOTHKH. [Ipenukar — 370 Jiorudeckast GyHKIHS, OTpe-
JIeIeHHass He HEKOTOPOM MHOXECTBE apryMeHToB. [IpuMep KiaccH4ecKHxX pacCyXAeHUN «Bce nmodu cmepmmbi.
Coxpam — uenogex. Cnedosamenvro, Coxpam cmepmeHny 3alUCBIBAETCS B TEPMUHAX UCUUCIICHNS IPEAUKATOB!
Ecnu yesioBek (X), To cmepTeH (X). YenoBek(Coxpar).
CrnenoBarensHo, cMepTeH (Cokpar).
B s3pike Prolog ucuucieHne NpeiuKaToB OrpaHHYEHO CIELUATbHBIMU BBIPAKEHHUSMH, HAa3bIBAEMBIMH XOPHOGCKUMU
JIN3BIOHKTaMH. XOPHOBCKUN AU3BIOHKT uMeeT Bua: ~P1 v~P2 v ... v~Pm v Pn,
roe P1, P2, ... Pm, Pn — mpemukatel (TepMbl, JOTHYecKHe (OPMYIBI); UCIONb3YeMble 0003HAUCHHS JIOTHICCKUX
onepauui:
~ — OTpHUILAHHE,
V — nu3btoHKIus (tormueckoe NJIN),
& — KoHBIOHKIHA (Torudeckoe 1),
=> — uMIUTIKanus (JIOTHYECKOe CIIeI0BaHuE).
3nech Toabko Gopmyna Pn 6e3 oTpuriaHus. TO BhIpaKeHHE MOXKET OBITh MEPETMCAHO B BUJIC:
Pl & P2 & ... & Pm => Pn, u oHo nony4aer unrepnperanmto u3 Pl u P2 u ... u Pm cnenyer Pn. B cuntakcuce

IIponora mocnenHee BeIpaxkeHue 3anucbiBaetcs: Pn ;- P1, P2, ..., Pm.

TToce IHIOKO 3aTUCh YTBEPXKACHHUS MOYKHO TPAKTOBATh ABYMSI CIIOCOOAMHU:

- dekapamueHblil CMBICT — PN UCTHHHO, €CJTH OJHOBPEMEHHO HCTHHHBI P1, P2, ..., Pm.

- npoyedypwvili CMBICI — IUIA TOTO, YTOOBI BBIMOJTHHUTH PN, Hajmo mociemoBareNbHO BhIMONHHUTH P1, P2, ... | Pm

MexaHU3M JIOTHYECKOTO BHIBOJA HCIONB3YET Memod pesonoyuil (IOKA3aTEIBCTBO «OT HPOTHBHOTO» OTPUIIAHHEM
JTIOKa3bIBACMOT0, MPHMEHCHHEM TIPAaBHJI BBIBOJIA, B pe3yJbTaTe BHIPA0ATHIBACTCS IYCTOH TU3BIOHKT, T.C.
MPOTHUBOPEYHE).

Cpeoa npozpammuposanus Turbo Prolog

Pa6ouwmii cron Turbo Prolog cocrout u3:

- okna peoaxmuposanus Edit nis BBoma mporpaMmer;

- oxna ouanoza Dialog 1t BBOa 3ampOCOB | BBIIAYM PE3YIILTATOR;

- okHa coobwenuti Message i BBIBOIa COOOIICHNUN;

- okxHa mpaccuposku Trace s BbiBoAa MHOOPMALMK O BHIIOIHEHHUH MIPO-

rPaMMBlL.

I'nmaBHOE MEHIO CONEpPKUT MyHKThL: FileS comepxutr GoIbIIoe KOJUUECTBO MOMIYHKTOB, OCYIIECTBISIONIUX paboTy ¢
¢aiinamu. s nepexona Ha 310 MeHro Haxmure Alt+F. Edit ucnons3yercst uis nepexoa B OKHO PeIaKTHPOBAHUSI
nporpammsl. J[j1s nepexona Ha 310 MeHio Haxmute Alt+E. Run npumensiercs aist BeimosHeHus nporpammMel. Eciu B
nporpamMMe TMPHCYTCTBYeT pasgen goal, ToO HaYMHAIOT BBIMONHATHCS MPEIUKATBI, PACIOIO0KEHHBIE IOCIE ITOTO
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cnyxeOHoro cnoa. Ecim pasmen goal B mporpamme orcytcTByer, TO B okHe Dialog mosiBisietcs coobuieHue
HE0OXOAMMOCTH BBECTH LieJeBoe yrBepxacHue. Compile akTuBu3upyeT mporecc KOMIWIILUK nporpammer. Options
COJICP’)KUT HECKOJBKO IOJITYHKTOB, YCT@HABIMBAIOIIMX HEKOTOpBIC MapameTpbl KOMIMISLIMH. Setup colepkut
TOJUTYHKTBI, MO3BOJISIONIME OCYIIECTBUT HaCTPOWKy cucteMsl nmporpammuposanust Turbo Prolog.

MMMM [

EnunaaeeTa o

Puc. 1. @parMeHT reHEATOTHYIECKOTO IPEBA ceMBH POMAHOBEIX

3aganus

1. ChopMmynupyiiTe clenyroIue BONPOCH 00 OTHOIICHUH parent:

a. Kmo pooumens yapuywt Annor?

b. Ecmv au y yaps Heana V pebenok?

c. Kmo sgnaemcs pooumenem pooumensa yapuyvt Anuor?

2. Omnpezenute oTHOLIEHHE SiSter (cecTpa).

3. Ompenenute otHoureHue grandchild (Bryk), ucnosb3ys oTHOLIeHHE parent.
4. Onpenenure oTHOLIEHHE aunt (TeTs) uepe3 OTHOIIEHUE parent sister.

5. Omnpefenute MpaBuiio «Besxuil, Kmo umeem pebeHKa, - cuacmiaug (esedume ooHoapeymenmuoe omuowenue happy
(cuacmaug)».

Bomnpocs! k 3amure

1. IlpouenypHoe 1 AeKIapaTUBHOE MPEACTABICHNUE 3HAHUH.

2. Cpena nporpammupoBanusi Turbo Prolog.

3. Crpykrypa mporpammsl Turbo Prolog.

4. Tunel TaHHBIX.

5. @akxThl ¥ NpaBuia.

[Ipaktuueckoe 3anarue Ne6
OcHoBHble noHsATHSA Prolog
ILeab padoThI: N3yueHHE OCHOBHBIX MIOHSATHI A3bIKa JIOTHYECKOTo porpammupoBanus Turbo Prolog.

ITopsiiok BbINOJTHEHHsI Pa0OTHI:
1. 3yunTh METOANYECKHE yKa3aHUs
2. BBHIMONHUTD BapHaHT 3a/laHus, BEIJAHHOTO MPETo1aBaTeNeM.
3. OTBETUTH HAa KOHTPOJIbHBIE BOTIPOCHI.
4. OopMHUTb OTHET.

METOAUYECKHUE YKA3AHUA
Pexypcusnoe onpedenenue npasun Jlns npuMepa 100aBUM K IporpaMme M3 NpoOLUION j1abopaTopHOW paboTHI ere
oJiHO oTHoLIeHHe — predecessor (mpexok). Onpeaenum ero yepes3 OTHOIIEeHHe Parent. Bece oTHOIEHHE MOYKHO BBIPA3UTh
C TIOMOIIBIO IBYX MpaBmil. [lepBoe npaBmiro OyaeT onpenesisaTh HeMOCPEICTBEHHbIX (OIMKaMIINX) IPEIKOB, @ BTOPOE —
OTJaJICHHBIX. bylleM roBOpUTh, YTO HEKOTOPBIN X SBJSIETCS OTJAJICHHBIM IIPEAKOM HEKOTOPOro Z, eciiu Mexay X u Z
CYILECTBYET LIETIOUKA JIIOAEH, CBA3aHHBIX MEXIY COO0M OTHOLICHHEM POJUTENb-PEOCHOK, KaK IIOKa3aHO Ha PUC. 1.

parent

parent

parent

pzedecesso;""‘ . predecessor .

Puc. 1. OtHOWEeHN: predecessor
[IepBoe mpaBmIIO MPOCTOE U €r0 MOKHO C(HOPMYITHPOBATH TAK:
[ ecex X u Z,
X - npeoox Z, ecau
X - pooumens Z.
wiu predecessor(X, Z) :-
parent(X, Z).
Bropoe mpaBmwio ciojkHee, IMOCKOJBKY IOCTPOCHHE IIETIOYKH OTHOIICHHH pPOAWTENs MOXKET BBI3BATH HEKOTOPHIE
TpyaHoctd. OIMH U3 CITOCOOOB ONPEIEICHNS OTAJICHHBIX POJICTBEHHUKOB MOT OBbI OBITh TAKHM:

b.r.edecessor(x, Z) :-
parent(X, Z).
predecessor(X, Y) :-
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parent(X, Y),
parent(Y, Z).
predecessor(X, Z) :-
parent(X, K),
parent(K, Y),
parent(Y, Z).

Takoe mocTpoeHme OyneT paboTaTh TONBKO B OMNpEACTICHHBIX Ipenenax. Takas mporpamMma OyneT oOHapy:KHBaTh
TIPEIKOB JIUIIE J0 OIMpeeNIeHHOH rTyOnHBI (DaMHIIBHOTO JepeBa, MOCKOIBKY JTMHA ENOYKH JIFOJeH MEXITy IPEIKOM H
MTOTOMKOM OTPaHWYEHA JIMHON HAIIUX TPEIJIOKCHUN B ONPEICICHAN OTHOMICHHS. BRIX0I0M U3 MOJIOKEHHUS SBIISCTCS
PEKYPCHUBHOE OIpe/IeieHIEe OTHOIICHHUsI Predecessor yepe3 Hero camoro:

s ecex Xu Z,

X - npedox Z, eciu

cywecmeyem Y, makoii, umo

(1) X - pooumenv Y u

(2) Y - npeook Z.

nim predecessor(X, Z) :- parent(X, Y). predecessor(Y, Z).

Takum 00pa3oM, B ONMUCAHUKM OTHOLICHUS Predecessor copepKHTCs JBa MpaBHia: OAHO JUI ONMKANIINX OPEIKOB U
Ipyroe IUIS OTHAICHHBIX MpeakoB. KITFOWeBEIM MOMEHTOM B IAHHOH (OpPMYyNHpOBKE OBUIO HCIIONB30BAHHE CaMOTO
OTHOIICHHSA TPEIOK B €T0 OIpelesicHHH. Takoe Ompe/IeeHne MOXKET 03ala4lTh — JOIYCTHMO JIM TPHU OIPECIICHIH
KaKoTro-TM0O TMOHATHS HWCIOJB30BAaTh €ro K€, BEIb OHO OIPEACICHO eIle He MOJHOCThI0. Takue ompenereHus
Ha3bIBAIOTCS peKypcueHbimi. JIOTHUECKH OHU COBEPLIEHHO KOPPEKTHBI M OHSTHBI.

Pexypcuss — onuH u3 QyHIaMeHTaNbHBIX NPUEMOB NporpammupoBanusi Ha Prolog. be3 pekypcum ¢ ero momoinsio
HEBO3MOYKHO pellaTh 337a4H CKOJIbKO -HUOY b OIIyTUMOH cioxxHocTd. Eciu Teneps nporpamme 3aaath Bonpoc: «Kro
MOTOMKH 1apuipl Hatamuu?», 1o ecth: «KTO TOT YenoBeK, YbHUM MPEAKOM sBIsieTcs mapuiia Hatamusa?» predecessor

(natalie, X).
X = piterl,;

X = elizabeth;
X =ann;

X = piter3

IIpakTnyeckue 3agaHus

1. {o6aBbTe B MporpamMmy MpaBmIIo, KOTOpoe Kiaccu(UIIPOBao OFI IpaB JICHHUE Iapei Ha TOITOe, HOPMAITbHOE H
KOPOTKOE 110 BTOPOMY M TPETheMy Mapamerpam oTHomienus tsarlife.

2. Co3paiiTe IporpamMmy, pelaromyio KBaJIpaTHOe ypaBHEHNUE.

3. Coznaiite mebonbinyto b/l «Ceccusa», koTopas XpaHuT cienyrolnyio nHpopmanuto: DO cTyaeHTa, Ha3BaHNE
JUCHUIUINHBI, OIICHKA CTY/ICHTA. Ecmn CTYACHT HE CJaBaJl 9K3aMCH 110 KaKOﬁ-HH6yI{L JUCHUIUIMHE, TO 11O 9TOMY
NpeIMETy ycTaHaBIMBaeTcs (pakT 3aJ0/KeHHOCTH. [IporpaMma JJomkHa OnpeelisiTh, KTO JIOCTOUH NOBBIIICHHOH
CTHUIICHIU, KTO MOXET PacCUMUTHIBAThH TOJILKO Ha OOBIYHYIO CTUIICHAMIO, 8 KTO OCTaHeTCst Oe3 Hee.

4. Co3paiitTe mporpamMmy, pearu3youlyro urpy «Yeaoat yucioy (KOMIbIOTED 3arajibIBa€T YHUCIIO, YETIOBEK MBITAETCS €T0
0Trajiath, OPUEHTUPYSICh HA PEIUTUKH «boabuie», «Menbuie»).

Bonpocsl k 3amure

. PexypcuBHOE onpeieneHne mpaBuiL.

. [Tonck ¢ BozBparoMm. [ToHATHE «YHUDUKAIHSI» H «BO3BPATY.

. Berpoennsie npenykatst Prolog.

. YopaBieHue MONCKOM perieHuil (oTcedenue, orpuianue u fail).

. [IpaBuna B kauecTBe MpoLeayp.

. Micnionb30BaHue MpaBuil AJisl YCIOBHOTO BETBIICHHMSI.

. BOSBpaT BBIYUCJICHHOI'O 3HAYCHMU.

~N NN AW

[IpakTryeckoe 3anarue Ne7

Beenenne B HeueTKHE MHOXKECTBA
Hean padorsi: M3yunTh OCHOBHBIE (QYHKIIMU U CIIOCOOBI ONPEAEIeH s HEYETKOTO MHOKECTBA
IMopsinok BeIMOIHEHMS] PA0OTHI:
1. I3yunTh MeTOMUECKHE YKA3aHUs
2. BBINOJHUTE BapHaHT 33aHusl, BBIAAHHOTO IIPENO1aBaTelIeM.
3. OTBETUTH HAa KOHTPOJIEHBIE BOTIPOCHI.
4. OopMHUTB OTHET.

METOANYECKHUE YKA3AHUS
HaBCpHOQ, CaMbIM BICYATIAOIOUM Yy YCJIOBCUCCKOIO HHTCIIJICKTA SABIISACTCA CIIOCOOHOCTh IIPUHUMATH IIPaBUJIbHBIC
peuicHuss B YCJIOBHUAX HEIOJIHON M HEYETKOM I/IH(l)OpMaHI/II/I. HOCTI)OCHI/IG MOﬂeﬂeﬁ HpI/IGHI/I)KeHHLIX pa3MbIHIH€HI/Iﬁ
YCJIOBCKA U HCIOJb30BAaHHUC UX B KOMIBIOTCPHBIX CHUCTEMax HNPEACTABJISACT CEroJHs OJHY U3 BaXKHEHIIIMX HpOGJ’IeM
HayKH. OCHOBBI HEYETKOM JIOTHKM OBUIM 3aJ103KE€HEI B KOHIIC 60-x ner B pa60Tax HU3BCCTHOT'O aMCPUKAHCKOI'O
MaTr€MaTukKa .JIaTq)I/I 3a11e. I/ICCHC,HOBE[HI/IH TaKoTro poaa OBLUIO BEI3BAHO BO3pacTaromiuM HCYJOBOJLCTBUEM
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JKCIEPTHBIMU cUCTeMaMU. «VCKYCCTBEHHBIH HMHTEIICKT», KOTOPBIH JICTKO CIPABISUICS C 3aJadyaMH  yIIPaBJICHUS
CJIO)KHBIMU TEXHUYECKHMHU KOMIUIEKCAMH, OBbLI OCCIIOMOIIHBIM IPH MPOCTEHININX BBHICKA3BIBAHUAX IMOBCETHCBHOM
*ku3HH, THna «Ecnu ¢ mawune neped mo6oil cudum HeonvlmHuIU 600UMeNb, TO 0ePIHCUCL Om Hee nodanvuiey. s
CO3/IaHMs JICHCTBUTEIIFHO UHTEIUICKTYaIbHBIX CHCTEM, CIIOCOOHBIX aJICKBATHO B3aMMOJICHCTBOBAThH C YEJIOBEKOM, OBLI
HEOOXOJTUM HOBBIM MATEMATHYCCKUI ammapart, KOTOPBIA MepeBOAMI Obl HEOTHO3HAYHBIC JKU3HCHHBIC YTBEPKICHUS B
S3BIK YETKUX W (POPMATBHBIX MaTeMatndeckux (opmyi. IIepBeIM cephe3HBIM IIarOM B 3TOM HAIPaBICHUH CTaja
TEOpHsI HEYETKUX MHOXECTB, pazpaboranHas 3ame. OH ke Jal U Ha3BaHWe [UIA HOBOM obmactu Hayku — «fuzzy logic»
(fuzzy - HeueTkMi, pa3MBITHIH, MATKHIT).

CymecTByeT JereH1a 0 ToM, KakiuM 00pa3oM OblIa cO34aHa TEOPHUs «HEUSTKUX MHOXKeCTB». OqHaX bl 3a/1e IMe
JUTMHHYIO AUCKYCCHIO CO CBOMM JAPYTOM OTHOCHTEIBFHO TOTO, Ubs M3 KEH 00JIee IpUBIIeKaTeNbHa. TepMUH «IIpUBJIEKa-
TEeNbHAS ABJETCS HEOIPEACTICHHBIM U B Pe3yJIbTaTe TUCKYCCHU OHHU HE CMOTJIH IIPUHTH K YAOBJICTBOPUTEIHLHOMY
UTOTY. DTO 3aCTaBIIIO 3a/ie CPOPMYIMPOBATh KOHIICTIIIMIO, KOTOPAs BRIPaKaeT HEUCTKIE MOHATHS THIIA
«TPUBIICKATEIIHHAS» B YUUCIOBOU (hopMe. ATmapar TeOPUU HEUYSTKIX MHOXKECTB, IPOJICMOHCTPUPOBAB PSIT MHOTO-
00CIIAONIMX BO3MOXKHOCTEH MPUMEHEHHS — OT CHCTEM YIIPABJICHUS JICTATEILHBIMY alapaTaMy 10 IPOTHO3UPOBAHUS
UTOTOB BBIOOPOB, OKa3aJiCcs BMECTE C TEM CIIOKHBIM JIJISl BOTUIOIICHHS.

Onpeodenenue mHodcecmea

MHnooicecmeo — COBOKYITHOCTh Pa3IMYHBIX 00BEKTOB, 00BEIMHEHHBIX MO0 KAKOMY-TO OJTHOMY WJIA HECKOJIBKHM
npr3HakaM. OOBEKTHI, COCTABIIIONIIE MHOKECTBO, HA3BIBAIOTCS 21eMeHmMaMU MHOKECTBA.

Ilycmoe mnooicecmso, He coniepiKaiiee HA OTHOTO dJ1eMeHTa. MHO0XeCTBO, B KOTOPOM BCETO OIHH 3JIEMEHT, Ha3bIBACTCS
cunenmorom. MHOXECTBO, B KOTOPOM YHCIIO DJIEMEHTOB KOHeUHOE (OSCKOHEYHOE), Ha3bIBACTCS

Koneunvim (beckoneuHvim).

: Ko Ko &
1 p— 1 — 1| — 1| —
X X X X
o 0 0 0
vl K Ko Wi
1 1 f— — 1 1
X X Ry X
0 0 0 1)
A~ B Mlaonr
1 I 1| —
Ry X
0 1]
a & 8 2

Puc. 2. Onepaimmu Haa MHOZSCTBAME

IIpakTnueckue 3agaHus
1. [Ipunymaiite cBo€ HEUETKOE MHOXECTBO.
2. Iycts mano A=0/x1+0,1/x2+0,9/x3+0/x4 , B=0,9/x1+0,7/x2+0,6/x3+0,5/x4.

Brruuncinre A.B.AnB.AUB.A-BuB-A.

3. CxemaTHyHO M300pa3uTe, KaK, Mo-BaleMy, OyIeT BhIIIsAeTh rpaduk ajist oneparuu A -B .

4. IToctpoiite rpadhuK HOBBIX TEPMOB JIMHIBUCTUYECKOM NEPEMEHHOI «TemIiepatypa B komHatey. [Ipuaymaiite cBoro
JIMHTBUCTUYECKYIO TIEPEMEHHYIO.

5. Pemute 3amagy rpadpuuecku. @upma pyKOBOJICTBYETCS MTPABHIIOM:

Ecmu npubvine knuenma Boavuwias, TO Kpeoumnulii peumune kiuenma Xopowuil.

Boupias mpuObLTs MIpezicTaBlieHa 3KCIEpTOM ¢ oMolnsio HM:

0,1/1,4 mmn., 0,3/1,6 min., 0,7 /1,7 M.,

0,8/1,8 mmn., 0,9/ 1,9 myn., 1 /2 mun., 1/2,2 MiH.

Xopormii pedTHHT KIHeHTa SKCcnepT npeactasui udpamu ot 14 1o 20 ¢ momousro HM cnenyrommm obpazom:
0,1/14,0,2/15,0,3/16,05/17,0,8/18,0,9/19,1/20.

[MocTynunu cBeeHuns, 9YTO NPUOBIIH HEKOTOPOH KOMIIAHWH || MOTEHIMAIBHOTO KIIMEHTa- cocTaBuia 1,65 MiH.
Onpexnenure, KakOW pEHTHHT TOJHKEH OBITH IPUCBOCH KOMITaHUH.

Bomnpocsl k 3ammuTe

1. Xapakrepuctudeckast QyHKIHS U GYHKINS TPUHAIICKHOCTH.

2. CriocoOFbI omnpeieieHnst HEYETKOTO MHOYKECTBA.

3. JInHTBHCTHYECKAS TIEpEMEHHAs.

4. HeueTtkuii BEIBOI.
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[Ipaxtryeckoe 3anarue Ne
CemMaHTHYeCKHE CeTH
Henb padotpl: V3yueHne ceMaHTHUECKHUX CETEH U UX TUIIBI
Iopsiiok BHIMOJTHEHNS PAGOTHI:
1. 3y4uTh METOAMYCCKIEC YKA3aAHHUS
2. BEIIOTHUTE BapHaHT 3alaHUs, BEITAHHOTO TIPETIOIaBaTeNIeM.
3. OTBETUTH HA KOHTPOJIEHBIC BOTIPOCHL.
4. OpopMUTH OTUET.
METOANYECKHUE YKA3AHUS

ITo cBeneHMsAM, MOTyYCHHBIM W3 JICKITHA, COCTABHTE CEMAaHTHUYECKYIO CETh
11100011 00J1acTH BalKX 3HaHUI He MeHee yeM U3 15-20 MoHATHH.
Bonpoch k 3amure

1. IlonsaTHe «ceMaHTHUYECKAs CETHY.

2. TUIbl OTHOIIECHUI CEMaHTHYECKUX CETEH.

3. [IpeumyiecTBa U HEAOCTATKA CEMAHTUUYECKUX CETEH.

[Ipaktuueckoe 3anarue Ne9
Cern ¢ppeiimoB
Hesas padorsl: 3ydeHue cereit ppeiiMoOB 1 X BUAOB
I[opsaok BbInoIHEHHs Pa0OTHI:
1. U3yuntb MeToIUYECKUE YKa3aHUs
2. BBIMONHUTH BapHaHT 3a/laHUs, BBIJAaHHOTO NPENoiaBaTeNeM.
3. OTBETUTH HAa KOHTPOJIbHBIE BOTIPOCHI.
4. OpopMuUTh OTHET.

METOJUYECKHUE YKA3AHUS
ITo cBemeHuUsIM, MOTYYCHHBIM U3 JICKIIUH, COCTABbTE CETh (HPEHMOB JTF000
o0JyiacTy BalIMX 3HAHWH HE MEHEE YeM U3 5 YpOBHEH HepapXuu.
Bonpocsl k 3amure
1. [ToHsATHE «CcETH PpEHMOBY.
2. Bugs! gpeiimos.
3. [IpenmytiecTBa ¥ HETOCTATKU CETH (PpPEHMOB.

9.2. MeToan4yeckne yKa3aHus 10 BBIIOJHEHHIO KYPCOBOH padoThI

Tema: «[IpoekTupoBaHuEe HKCIEPTHONW CHUCTEMBI M MPUMEHEHHE METOJO0B HMCKYCCTBEHHOTO
WHTEIJICKTa

KypcoBas pabora mpencraBisier coOOMl KOMIUIEKCHYIO 3agady, B KOTOPOH CTyIeHTam
mpeJIaraeTcsl BBITIOJHUTH TEOPETUYECKOE M TMpakThdeckoe 3ananvie. OCHOBHAs 4YacTh pPabOTHI
MOCBSIIIEHA MCCIEAOBAHUIO U aHAIM3Y OJHOW W3 TeM M3ydaeMoW aucuuIUinebl. [Ipu Hamucanum
KypCOBO# pabOTBhI CTYJIEHT HAa OCHOBAaHWW 3HAHWH, IMOJIYUCHHBIX B PE3yJIbTaTe JICKIIMOHHBIX,
MPAKTUYECKUX 3aHATHH U CaMOCTOSTENIBHOTO M3Y4YeHHS Kypca, JOJDKEH pacKpbIBaTh COJEpIKaHUE
uccaeayeMon TeMbl. JlJist 9TOro mpu M3JI0)KEHUH TeMbl HEOOXOMMO PYKOBOJICTBOBATHCS TIJIAHOM,
MOCIIE0BATEIHHO OCBEIasl PETIOKEHHBIE BOMIPOCH B COOTBETCTBUH C UX Ha3BaHUEM.

CTpYKTYpPHBIMH 3JIEMEHTaMH KYPCOBOH paOOTBI SBISIOTCSA: THTYJIBHBIH JIUCT, COJEpIKaHUE,
OCHOBHAsI 4acTb, CIUCOK JIUTEPATYPHI.

Cooepoicanue KypcoBOW pabOTHI JOHKHO BKJIIOYATh HAa3BaHUS BOIPOCOB TEOPETHUYCCKOM
YacTH, TMPAKTHUYECKYIO) YacTh, CIHCOK JUTEparypbl. Ha3BaHHS BOMPOCOB MOJDKHBI IMOJHOCTHIO
COOTBETCTBOBATh 3arojlOBKaM IaparpadoB B TeKcTe paboThl. [IpencraBiieHre MX B COKpANEHHON
dbopMe He nomyckaercs. Bce cTpaHHIIBI JOKHBI UMETh CKBO3HYIO HYMEpAIMIO BHU3Y U CIpaBa
CTPaHUWIIBI, TUTYJIBHBIA JIMCT BKJIIOYACTCSA B OOIIYI0 HyMepaliio, HO HOMEp Ha HEM He
npocTaBisiercs. Hymepaiius HaurHAeTCsl CO BTOPOU CTPAHMIIB, C COACPIKAHMUS.

Teopemuueckasa yacmy NOMHKHA OTPaXKaTh CYIIHOCTh pacCMaTpUBaeMbIX BONMpPOcoB. Kaxkblii
HOBBIN BOIIPOC M IPYTHE CTPYKTYPHBIE SJIEMEHTHI pa0OThl HAUMHAIOTCSI C HOBOM CTPAHUIIBL.

Ocoboe BHMMaHHE HEOOXOAMMO OOpaTHUTh Ha OQopMieHHE PabOTHI. KypcoBasi paborta
00s13aTeNbHO JOJKHA OBITh BBHIMOJTHEHA C WCIOJIB30BAHUEM BCEX BO3MOXHOCTEH COBPEMEHHOTO
MIPOrpaMMHOTO O0OecTieueHHs U KOMITBIOTEpHOW TexHUKH. Pabora mommkHa OBITh odopmiecHa B
TeKCTOBOM mporieccope MS Word miu aHanoru4Hoi mo BO3MOXKHOCTSIM MPOrpaMMe JUIsl TIeYaT Ha
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oymary opmaTta A4. TekcT Ha CTpaHUIIE PACIIOIATaeTCsl B OJIMH CTOJIOCI] C OTCTYIaMH TSl TIOJICH:
BEpXHee U HUKHEe MOJs — 2 cM, JieBoe Toje — 3 cM, npaBoe — 1 cM. J{s1 Habopa OCHOBHOTO TEKCTa
PEKOMEH/IYETCS MCIOJIb30BaTh OJHOMMEHHBINH CTHIIb (OCHOBHOM TEKCT), yCTaHOBUB mIpu@T - TIiMes
New Roman, pasmep — 14; mapamerpsl ab3arma: mepBasi ctpoka — 1,25 c¢M, BeIpaBHHBaHUE — II0
HIMpHHE, UHTepBal mepen u nocie — 0, MEeKCTPOUHbIM MHTEpBal — oaMHApHbIM. OO0sA3aTENbHO
JOJDKEeH OBITh BKJIIOYEH AaBTOMATHYECKMH TIepeHOC cJoB. Paspemraercss HCIONB30BaTh IS
BBIJICJIEHUS OT/IEIbHBIX ()PArMEHTOB TEKCa MOIYKUPHBIN IPUDT U KypCHUB.

HeoOxonuMble CHOCKM W TOJACTPOYHBIC TPUMEUYAHHS IOMEMIAIOTCS B HIDKHEH YacTu
COOTBETCTBYIOLIEH CTPaHUIIBI U IOJKHBI HMETh CKBO3HYIO HyMEpalHMIo.

3aroJioBKH BOTIPOCOB, PUCYHKOB M TaOIUI[ OJDKHBI OBITH O(OPMIIEHBI C HCIOJIH30BAHHUEM
cTuieil. B KoHIle Ha3BaHMs 3aroj0BKa BOIPOCA TOYKA HE CTABUTCS, CTUIIb 3ar0JIOBKOB BOIIPOCOB —
3arosnoBok 1, mHTepBas mocie 12 NOT., BBIpaBHUBAHUE MO LIEHTPY, 3aIPETUTh aBTOMATUYECKUI
MIePEHOC CJIOB, MPHUT MOTYKUPHBIN, pazmep 16.

TaGnuuel JOIKHBI OBITH HATTIAHBIMU U 0OpaMIICHHBIMH CO BCEX CTOPOH M BHYTpH. TaOuuIisl
HOCJIEI0BATEIbHO HYMEPYIOT apaOCKUMU LU paMu, TOPsAKOBbIM HOMEp TaOJIUIbl HEOOXOUM /IS
ee CBs3M C TeKCTOM. Haj mpaBbIM BEepXHHMM yIJIOM TaOJIUIBI IOMEIIAOT Haamuch «Tabmuma...» ¢
yKa3aHHEM IOPSAKOBOro HoMepa Tabauibl 6e3 3Hauka «Ne» nepea nudpoit 1 TOUKu mociie HoMepa
(manpumep, Tabmuua 4). TaOnauubsl cHaGXalOT TEMATUYECKUMHU 3aroJIOBKaMHM, KOTOpbIE
pacriojlaraloT 1o LEeHTpy Hajx Tabuuueidl Hwke Hagnucun «Tabmuua 4». Ilpu Heob6xoaumocTu
nepeHoca TabJaHIbl Ha CIEAYIOUIYI0 CTPAHUIly HyMepaluio rpad TaOiHIbl CleAyeT TMOBTOPUTH H
Haj Hell. CnpaBoil CTOPOHBI CTPOKM HEOOXOAMMO TMOMECTUTh Haanmuch «llpomomkenue TabauLbI
4. Ha Bce TaOnuIbl JOJDKHBI OBITH CCBUIKH B TeKcTe. Pazmep mpudra B Tabnmumax 12. B sueiikax
TaOJIUIIbI BBIPABHUBAHUE PAa3pPELIAETCs J1eJ1aTh 10 BEPTUKAIN U TOPU3OHTANIN — 10 LIEHTPY.

Bce ocranbHble winmocTpauuu (PUCYHKH, CXEMbl, I'padUKH, JUarpaMMbl) MOANHMCHIBAIOTCS
CHM3Y, HauMHas co ciioBa «Puc. ...», mocie KOTOporo cienyer ero Homep U Ha3BaHue. TaOauLbl U
PUCYHKH HE JJOJDKHBI OBITh OTOPBAHBI OT TEKCTA.

Cnucox aumepamypuol oopmisiercs ¢ mpUMeHEeHHeM (opMaTa HyMEPOBAHHOTO CIHMCKA U
cTpouTcs 1o andaBuTy paMuianii aBTopoB. B TekcTte paboThl B KBaJIpaTHBIX CKOOKaX yKa3bIBAaeTCs
CCBIJIKA Ha UCTOYHMK. CChUIKA JOJIKHA COIEPKaTh HOMEP MCTOYHUKA U3 NPEICTABICHHOIO CIHMCKA
JUTEPATyphl U CTPAHULLY.

KypcoBas paGota momkHa OBITh CIIMTAa B CKOPOCIIMBATENE C MPHUJIOKEHHBIM B KOHBEPTE
AJIEKTPOHHBIM BapMAaHTOM Ha HOCHUTEJE, MOANKUCAaHA aBTOPOM W MPEJCTaBJICHA JJi1 MPOBEPKU HE
MEHee 4eM 3a 2 HeJesu /0 Havajna ceccud. KOHTposbHble pabOThl HE MPOBEPSIOTCS U JIOJIKHBI
ObITh mepepadoTaHbl, €CIM CcoJepKaHWe Hu Oo(QOpMJIEHHE HE COOTBETCTBYET BapHaHTy U
TpeOOBaHUAM, OIIMCAHHBIM B IAaHHBIX METOJJMUECKUX yKa3aHMSX.

[Tocne npoBepku B HameyaTaHHYIO pabOTy, HU B KOEM Cilydae, Helb3sl BHOCUTh KaKHe-JINOo
U3MEHEeHMs (M3bIMaTh JIMCTHI C 3aMEYaHUEeM IIpPerojaBaTelis WIM 3aMa3blBaTh UX LITPUXOM).
JopaboTtanHble (pparMeHTHI C CChUIKAMHU Ha CTPAaHUIbI, Ha KOTOPBIX OBUIM CAENaHbl 3aMeYaHus
IPOBEPSIONINM, cjenyeT OoQOpMHTb M pacleyaraTb Ha OTIENbHBIX JIUCTaX W MOAUIMTH K
NepBOHAYAIbHOMY BapHaHTY MOCJ€ TUTYJIBbHOTO JIUCTA.
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10. TEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O INTPOIECCA 11O JUCHUIIVIMHE

—  Microsoft Windows Professional Russian
— Microsoft Office Russian

— AwnTtuBHpycHOe mporpammHoe obecrnieucHue Kaspersky Security.

11. OMUCAHUE MATEPHUAJIBHO-TEXHUUYECKOWM BA3bI, HEOBXOIUMOM
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO JUCIUIIJIMHE

Buo

3AHAmMUA
(JIx, JIP, CP...)

Haumenosanue
ayoumopuu

Ilepeuens ocnosnozo
0bopyoosanusn

Ne JIk, II3

1

2

3

JIk

Jlexunonnast ayauropust
(MynBTUMETUITHBIN KI1acc)

WurepaktuBHas nocka SMART
Board 680i2/Unifl,
MHTepakTUBHBIN MUIAHIIET
Wacom PL-720, Koyonku
Microlab Solo-7C, Hoytoyk
Samsung R610<NP-R610-
FS08>, TeneBusop miaa3sMeHHBINH
Samsung 63 PS-63A756T1M

4
Ne 1-8

I13

Jucnneiinplil kaacc

Cuctemusiii 61oxk AMD A10-
7800 Radeon R7 (12 mit.),
CucTeMHBIN OJIOK IS
CIa00BHUISINMX OJIB30BATEICH
AMD A10-7850K (1 mrr.),
MouwuTtop Philips233 VSQHABP
(13 mr.)

Ne 1-5

KP

JlekunoHHas ayautopus
(MyJBTUMETUITHEIA KI1acc)

WurepaktuBHas nocka SMART
Board 680i2/Unifl,
MHTepakTUBHBIN IUIAHILET
Wacom PL-720, Koyonku
Microlab Solo-7C, Hoytoyk
Samsung R610<NP-R610-
FS08>, TeneBuzop miaazmeHHbIH
Samsung 63 PS-63A756T1M

CP

YwuranpHeli 3a1 Nel

O6opynosanue 10 IK i5-
2500/H67/4Gb(monuTop TFT19
Samsung);

npuntep HP LaserJet P2055D
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Ipuioxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJEHUS
INPOME/XKYTOYHOU ATTECTAIIUU OBYUYAIOIIUXCHA IO JUCIUIIJIMHE

1. Onucanue GpoHIa OLIEHOYHBIX CPeACTB (MACIOPT)

Ne
KOMITETEHI]
un

DJeMeHT
KOMITETEHLIUU

Pasnen

Tema

DOC

IK-7

CrocoOHOCTE
MPOBOUTH
OIUCaHue
MIPUKITAIHBIX
MPOIIECCOB U
WHPOPMAIIIOHHOT
0 obecrieueHus
petieHus
TPUKIIATHBIX
3a/1a4;

1. Brenenue B
JHUCIHIUTHHY
HHTEIUICKTYaIbHBI
e
HHPOPMAIOHHEIC
cucremsl (UHC)

1.1 Pomp UHUC B
COBPEMEHHOM MHpE.

1.2 Uctopus
HCCIeN0BaHUN B 00JIaCTH
HCKYCCTBEHHOTO
HHTEIJUICKTa ¥ OCHOBHEIE
TIOHSTHUS B TaHHOH
obnacth

1.3 UnTennexTyanpHas
“HPOPMATHOHHAS
CHCTEMa U e OCHOBHBIC
CBOHCTBa

DK3aMeHAIIMOHHBIC
BOIIPOCHI
1.1-1.2

2. Kimaccuduxanus
nncC

2.1 Obmast
KIacCU(pUKAIUSI
HUHTEJJIEKTYalbHON
MHPOPMAITHOHHOH
CHCTEMBI.

22 CucreMsl c
HHTEJUICKTYaJIbHBIM
nHTepericom

23 OKcnepTHbIe
CHCTEMBI

2.4 CamooOyy4aromiuecs
CHCTEMBI

2.5 AanTuBHEIE
WH(POPMAIIIOHHEIE
CHCTEMBI

DK3aMeHaI[HOHHEIC
BOIPOCHI
2.1-25

3. Bsemenne B
HCKYCCTBEHHBIE
HEHpPOHHBIE CETH.
[lepcenTpons!

3.1 OCHOBEHI
(YyHKIMOHHPOBAHUS
HEPBHBIX KIETOK

3.2 CpaBHeHHE
HelipoceTeBoi
APXUTEKTYPHI c
ApXUTEKTYpOH
coBpeMeHHbIX DBM.

3.3 Mogens HelpoHa
Mak-Kamnoka  Ilurrca.
ITepcenTponst

34 O0byueHne
OJTHOCIIOWHOMN CeTH.
[IpaBuna  Xebba m
JeTIbTa-TIPaBUIIO

35 O6006u1eHHOe
JIeTbTa-TIPaBHIIO

3.6 OrpanndeHus
MIepCENTPOHA.

DK3aMeHaIMOHHEIE
BOTIPOCHI
3.1-3.6

4,
MogaenupoBanue
TPACKTOPHH
TEXHUKO-
SKOHOMHUYECKOTO
pas3BUTHS HA
OCHOBE
aanTHBHOM
HEUYETKOM
KJIaCTepU3yIoILen
ceru KoxoHnena

4.1 DKOHOMHUYECKHUE
LMK

1 TEXHOJOTHYECKHE
YKJIafb

DK3aMeHaI[HOHHEIE
BOTPOCHI
4.1
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5. O6paboTka 5.1 OCHOBHEBIE ITOHATHS DK3aMeHaIlMOHHEIE
€CTECTBEHHOTO 0 CHCTEMax, BOTIPOCHI
SI3bIKA B KCIIOJNB3YIOIUX 5.1-52
WHTEIUICKTYallbHBl | €CTECTBCHHBIN SI3BIK
X CUCTEMax 5.2 Texnonoruu aHanusza
€CTECTBEHHOTO SI3bIKa
T1K-8 1. Beenenue B 1.1 Poms UHUC B | DK3aMeHaAIMOHHBIE
JUCIUTLTHHY COBPEMCHHOM MHpE. BOIIPOCKI
uHTeeKkTyansHsl | 1.2 Mcropus 1.1-1.2
e HCCIIeI0OBaHUI B 001acTi
HHQOPMAIIMOHHBIE | HCKYCCTBEHHOTO
cuctemsl (MUC) HMHTEJIJICKTa U OCHOBHBIC
MOHSATHS B TaHHOH
obactu
1.3 NnTennexTyanpHas
nHpopMaoHHast
CHCTEMa U € OCHOBHBIE
cBOiicTBa
2. Knaccudukamus | 2.1 Obmast OK3aMeHalMOHHBIE
nnc KIacCUpUKaUsI BOIPOCHI
HHTEIUICKTYaTbHOM 2.1-25
MHPOPMAITHOHHON
CHCTEMBI.
2.2 Cucremsl c
HWHTEIUICKTYaIbHBIM
nHTepericom
23 OKcnepTHEIE
CHCTEMBI
2.4 CamooOyyaromiuecs
CHCTEMBI
CnocobrocTh 2.5 AJnlanTuBHbBIC
MpOrpaMMHUpOBaTh UH(OPMAIIMOHHBIC
TIPWIOKECHUSA U CHUCTEMBI
c03/1aBaTh
MIPOTPaMMHEIE
MPOTOTHITBI
peureHus
TPUKIaTHBIX 3. Bsemenne B | 3.10cHOBBI DK3aMeHaI[HOHHEIE
sanad; HCKYCCTBEHHBIC (YHKITMOHHPOBAHHS BOTMPOCHI
HEWPOHHBIE CETH. | HEPBHBIX KJIETOK 3.1-36
[lepcenTponsl 3.2CpaBHeHue
HelpoceTeBoi
APXHUTEKTYPHI c
ApPXUTEKTYPOH
coBpeMeHHBIX DBM.
3.3 Mogens HeilpoHa
Mak-Kamnoka  Iluttca.
ITepcenTponsl
34 OO0yueHue
OJTHOCJIONHOM CEeTH.
IIpaBuma  XeGba wu
JIeNTbTa-TIPABHIIO
35 O060061menHoe
JeTIbTa-TIPaBUIIO
3.6 OrpaHudeHus
HepcenTpoHa
4, 4.1 DKOHOMHYECKHE DK3aMeHaI[HOHHEIE
MonenupoBaHe LIUKJTB BOTIPOCHL
TPAeKTOPHHU U TEXHOJIOTHYECKUE 4.1-45
TEXHUKO- YKIIA/IbI
3KOHOMHUYECKOTO
pa3BUTHSA Ha
OCHOBE
aJanTUBHON
HEYETKON
KJIacTepU3youiei
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cetn Koxonena

5. O6paboTka 5.1 OcHOBHBIEC IOHATHSA OK3aMeHAMOHHbBIE
€CTECTBEHHOTO 0 CHCTEMaX, BOTIPOCHI
SI3BIKA B HCTIONB3YIOIIUX 5.1-54
UHTEIUICKTYa bHBl | €CTECTBEHHBIH S3bIK
X cHcTeMax 5.2 Texnonoruu aHanusza
€CTECTBEHHOTO SI3bIKa
T1K-20 1. Beenenue B 1.1 Poms UHUC B | DK3aMeHaAIMOHHBIE
JUCIUILUTHHY COBPEMEHHOM MHpE. BOTIPOCHI
uHTeeKkTyansHsl | 1.2 Mcropus 1.1-1.2
e HCCIeN0BaHUN B 00JIaCTH
UH(OPMAIMOHHBIE | HCKYCCTBEHHOTO
cuctems! (MNC) HMHTEIJIEKTa U OCHOBHBIE
TIOHSTHUS B TaHHOH
obnactu
1.3 NnTennexTyanpHas
WHPOPMALTHOHHAS
CHCTEMa U e OCHOBHBIE
CBOMCTBa
2. Knaccudukarms | 2.1 O6mas DK3aMeHaI[HOHHEIC
nncC KIacCU(pUKaIUsI BOIIPOCHI
HHTEJUICKTYalIbHON 2.1-25
nHpopManoHHOI
CHCTEMBI.
22 Cucremsl c
HHTEIUICKTYaTbHBIM
uHTEpdericoMm
23 OKcnepTHEIE
CHCTEMBI
2.4 CamooOyuaromuecs
CHCTEMBI
2.5 AnanTuBHbIE
CriocoOHOCTh nH(pOpMAIOHHBIE
OCYIIECTBISTH U CHCTEMBI
000CHOBBIBATH 3. Bsemenme B | 3.10CcHOBBI OK3aMeHaIIOHHbIe
BBIOOP NMPOEKTHBIX | MCKYCCTBEHHBIE (YHKIMOHHPOBAHUS BOIIPOCHI
pelIeHui o HEWPOHHBIE CETH. | HEPBHBIX KJIETOK 3.1-36
BUJAM IepcenTtponst 3.2CpaBHeHue
obecnieyeHus HelpoceTeBoi
MH(OPMAIIMOHHBIX APXHUTEKTYPHI c
CHCTEM ApPXUTEKTYPOH
coBpeMeHHbBIX DBM.
3.3 Mogens HeilpoHa
Mak-Kannoka [lutrca.
ITepcentponsl
34 O0yueHne
OJTHOCIIOWHOMN CeTH.
[IpaBuna  Xebba m
JIeTbTa-TIPaBHIIO
35 O6006menHoe
JIeTbTa-TIPaBHIIO
3.6 OrpanudeHus
HepcenTpoHa
4, 4.1 DKOHOMHUYECKHUE DK3aMeHaI[HOHHEIE
MopemupoBanne IIUKITBI BOTIPOCHI
TPaeKTOpHU 1 TEXHOJIOTHIECKHE 41
TEXHHKO- YKIIa bl
KOHOMHUYECKOTO
pa3BUTHSA HA
OCHOBE
aJlaTUBHOM
HEYEeTKON
KJIacTepU3yrouen

cetn Koxonena
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5.1 OcHOBHBIE ITOHSTHS
0 cHUcTeMax,
HCIIOJIB3YIOIINX
€CTECTBCHHBIN SI3BIK

5.2 TexHOIOTHH aHATN3a
€CTECTBEHHOI'O sI3bIKa

5. O6paboTka
€CTECTBEHHOTO
SI3bIKa B
HHTEJUICKTYaJIbHBI
X CHCTEMax

OK3aMeHaLMOHHBIE
BOIIPOCHL
5152

2. DK3aMeHaIlHOHHbIE BONPOCHI

Komnerenuuu

Kon

Onpenenenue

9K3AMEHAIIMOHHBIE BOITPOCHI

Nen
HAMMeEHOBaHHeE
pa3nena

3

4

5

MK-7

Cnoco6HOCTH

MIPUKJIATHBIX
MIPOIIECCOB U
uH(pOPMALMOHHOTO
obecrieueHus
petieHus
MIPUKIIAIHBIX 32124,

1.1 IlpensicTopus
UHTEJUIEKTA.

TEOPUH  HCKYCCTBEHHOTO

1.2 OcuoBuble TepMuHbl u ousatust UAC.

1.3 Haznauenue, cBoiictBa u ocodennoct MHC.

1.4 OcHoBHBIC HaNPaBJIEHUS UCCIIEOBAHUN B
00J1aCTH UCKYCCTBEHHOTO MHTEIIEKTA

1. Benenue B
JTUCHUILTHHY
MHTEJJIEKTyalbHbIE
nH(popMannoOHHbIE
cuctemsl (MHC)

2.1TToHsTHE MHTEIUICKTYaIbHOM
nH(OpMaLMOHHOI CHCTEMBI U 001Iast
KIIacCH(UKAITHSL.

2.2 Ocobennoctr u npusHaku UNC.

2.3 CocTaBHBIC YaCTH IKCIIEPTHON CHCTEMBI: 0a3a
3HAaHUI, MEXaHU3M BBIBOJA, MEXaHU3MBbI
nproOpereHust U OOBSICHEHUS 3HAHUIA,
HMHTEJUICKTYaJIbHBIH HHTEpQEiic.

2.4 Drarbl co3MaHus HKCIICPTHBIX CUCTEM

MMPOBOAUTE ONHCAHHUEC

2.5 Merozpl IpeACTaBICHUS 3HAHHUMNA: JIOTHYECKUE
MOJIEJIH, IPOYKIIMOHHBIE MOJEIIY,
CEMaHTHYECKUE CeTH, (HpeHMBI.

2.6 CamM000y4aroIIHeCs: CHCTEMBI

2.7 AnantuBHBIC HTHOOPMAIIMOHHEIE CHCTEMBI

2. Kimaccuduxarus
nnc

3.1 OcHOBHl ()YHKIIMOHHPOBAHUS  HEPBHBIX
KJIETOK, KaK OCHOBa HEHPOCETEBBIX TEXHOJIOTHH.

3.2 CpaBHeHHE HEHPOCETEBOW APXUTEKTYpPhI C
ApPXUTEKTYypOi COBpeMEeHHBIX DBM.

3.3 Mopuens Heiipona Mak-KamokalluTrca.
IlepcenTpoHbl

3.4 Crparernn 1TOHCKa B  HPOCTPAHCTBE
COCTOSIHM: TTOMICK HAa OCHOBE JAHHBIX M OT IETN

3.5 Crparernn 1moWcKa B  HPOCTPAHCTBE
COCTOSIHUIA: TTOWCK B TITyOMHY ¥ ITUPHHY

3. BBenenne B
HCKYCCTBEHHEIC
HEHpPOHHBIE  CETH.
IIepcentponsl

4.1  AnropuT™Mbl  3BPHCTHYECKOTO  ITOUCKA.
DyHKIMY 3BPUCTHUUECKON OLIEHKHU COCTOSTHUI

4.2 OOydueHWe OIHOCIIOWHON ceTH.
Xeb60a u nenpTa-mpaBuio

[IpaBuna

4.3 O06o6mieHHoe naenbra-npaBuwio. OrpaHHYCHUS
nepcenTpoHa

4.4 Mertoapl TOWCKAa pEIMIEHUH Ha OCHOBE
WCYHCIICHUSI IPEANKATOB.

4. MonenmupoBaHue
TPaeKTOPUHU
TEXHUKO-
SKOHOMHUYECKOTO
pa3BUTHS HA OCHOBE
aJTalTUBHOM
HEYETKOM
KJIacTepU3yroLen
cetu Koxonena
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4.5 TIpsimoti 1 0OpaTHBINA BBEIBOJ B OKCIIEPTHBIX
cUCTEMaX MPOITYKIIMOHHOTO
THUIA

5.1 Ornuyus 3HaHUH OT JAHHBIX.

Jlorndeckas MoJielb NpCACTaBJICHUSA 3HAHUI

5.2 IIpencraBnenne  3HaHWM  NpaBUJIAMH
IPOLYKIUM.

5.3 OOBEKTHO-OPUEHTUPOBAHHOE IIPEACTABICHUE
3HaHMH (perimamu

5.4 CemaHTHUYECKHE CETHU.

5. Oopabotka
€CTECTBEHHOTO
SI3bIKA B
MHTEJIEKTYaTbHBIX
cHucTeMax

K-20

CnocobHoCTh
OCYIIECTBISIT U
000CHOBBIBATH BHIOOD
IIPOEKTHBIX PELICHUN
0 BHJIAM
obecrnieueHHs
UH(POPMALMOHHBIX
CHCTEM

4.1 AJNTOPUTMBI  3BPUCTHYECKOTO  ITOWCKA.
OyYHKIIMY 3BPUCTHUECKON OLEHKH COCTOSTHUI

4.2 OOyueHme OIHOCIOWHOM CceTH.
Xeb60a u nenpTa-mpaBuiIo

[IpaBuna

4.3 O6o0meHHoe aenbra-npaBuiio. OrpaHUYeHUs
HepcenTpoHa

4.4 Meronpl TOWCKAa pEIICHWHA Ha
HCYHUCIICHUS TPESTUKATOB.

OCHOBC

4.5 TIpstmotit 1 0OpaTHBIH BRIBOX B 3KCIIEPTHBIX
CHCTEMax NPOAYKIUOHHOTO
THIA

4. MopaenmpoBaHue
TPaeKTOPUHU
TEXHHUKO-
9KOHOMHYECKOTO

pa3BUTHA Ha OCHOBEC

aJanTUBHOMN
HEYETKOMU
KJIacTepU3yromiei
cetu Koxonena

5.1 Ornnuns 3HAaHWI OT TaHHBIX.

Jlormueckas MOJACJIb IIPCACTABJICHUSA 3HAHHUI

5.2 [IpencraBnenue 3HAHUH [paBUJIaMHU
MPOAYKIUI.

5.3 OOBEKTHO-OPUEHTUPOBAHHOE MIPE/ICTABICHUE
3HaHui QpeiiMamu

5.4 CeMaHTHYECKHE CETH.

5. ObpaboTka
€CTECTBEHHOTO
SI3bIKa B
MHTEJIEKTYalbHBIX
cucreMax

I1K-8

Cnoco6HOCTh
NIPOTPaMMHPOBATH
HpI/IJ’IO)KeHI/If{ nu
CO371aBaTh
NIPOTPaMMHBIE
HpOTOTI/IHBI peH_IeHI/Iﬂ
TIPUKJIAJHBIX 3a/1a4;

2. 1onsTHe
HHPOPMALMOHHON
KiaccuduKkarus.

WHTEJUIEKTyaJIbHOU
CHUCTEMBI u obmas

2.2 Ocobennoctu u npusHaku UNC.

2.3 CocTaBHBIC YaCTH IKCIIEPTHON CHCTEMBI: 0a3a
3HAaHUI, MEXaHU3M BBIBOJA, MEXaHU3MBbI
nproOpereHust U OOBSICHEHUS 3HAHUH,
HMHTEJUICKTYaJbHbBIN HHTEpQEiic.

2.4 Drarsl co3IaHus YKCICPTHBIX CUCTEM

2.5 MeTozpl peACTaBICHUS 3HAHHUMI: JIOTHYECKUE
MOJEJIH, IPOYKIIMOHHbIE MOJEIIY,
CeMaHTHYECKHEe CeTH, PpeiMBbl.

2.6 CamM000y1JaronInecs: CHCTEMBI

2.7 AnantuBHble HHOOPMAIMOHHBIE CHCTEMBI

2. Kinaccuduxarust
UncC

3.1 OcHOBbl  (DYHKIMOHUPOBAaHHS  HEPBHBIX
KJIETOK, KAK OCHOBA HEMPOCETEBBIX TEXHOJIOIU.

3.2 CpaBHeHHE HEHPOCETEBOW AapPXUTEKTYpPhI C
ApPXUTEKTYypOi COBpeMEeHHBIX DBM.

3. Bsexenue
HCKYCCTBEHHEIE
HEHUPOHHBIE
IIepcentponsl

CCTH.

B

3.3 Mopuens Heiipona Mak-KamtokalluTrca.

IlepcenTpoHbl

3.4 Crparernn 1TOHCKa B  HPOCTPAHCTBE

COCTOSIHMH: ITONCK Ha OCHOBE JJAHHBIX M OT IIEJIH

3.5 Crparernu TOMCKa B HPOCTPAHCTBE

COCTOSIHHH: ITOWCK B I'NTyOMHY W IIMPHHY

4.1 AJNTOPUTMBI ~ BPUCTHYECKOrO ToOHCcKa. | 4. MoaennpoBaHue

DyYHKIUH BPUCTUUECKON OLIEHKH COCTOSIHUN

4.2 OOyueHHe OIHOCIIOMHOW CeTH.
Xe00a u aenpTa-TpaBHiIo

IIpaBuna

TPaeKTOpUU
TEXHUKO-
9KOHOMHYECKOTO

pa3BUTHA Ha OCHOBC
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4.3 O6o6rmienHoe aenbra-npaBmio. OTpaHUYCHUS | aXanTHBHOM
nepcernTpoHa

HEYCTKOMH

4.4 Meronsl
WCUYHCIICHUSI IPEAUKATOB.

MOMCKA pelIeHHH Ha OCHOBE

KJIacTepu3yroLen
cetu Koxonena

4.5 Tpsimoii 1 0OpaTHBIi BEIBOJ B 9KCIEPTHBIX
cucTeMax MpOIyKIHOHHOTO

THIA
5.1 Orinnuns 3HaHWI OT TaHHBIX. 5. ObpaboTka
N €CTECTBEHHOTO
Jloruueckas MOJ€ENb NPEACTABICHHUS 3HAHUM aabIKa B
5.2  IlpeacraBmeHue  3HaHWKA  TPaBUIAMHU
N UHTEJUIEKTYIbHBIX
TPOAYKIIHMH. CHCTEMax
5.3 OOBEKTHO-OPUEHTHPOBAHHOE MIPEICTABIICHHIE
3HaHUH PpeiimaMu
5.4 CemaHTHYECKHE CETH.
3. Onucanne noka3arejeil 1 KpuTepHeB OIlEeHNBAHUSI KOMIIETEHIU I
Iloka3zaTenu Ouenka Kpurepun
3HATH: OTJIMYHO Ouenka «OTIHYHO» BBICTABJISETCS
(TIK-7) o0yJaromeMycsi, eclidi OH TIJIy0OKO YCBOWII
METOOOJIOTUN U TEXHOJIOTUHN IMMPOCKTUPOBAHUSA Marepuajl, HCUCPHOBIBAIOIIC IIOJHO, YCETKO U
UHTEIUIEKTYAIBHBIX UHPOPMAIIMOHHBIX JIOTMYECKH  MOCJIENOBATEIbHO €ro  M3JIaraer,
CHUCTEM, JIEMOHCTPHUPYET CIOCOOHOCTH MIPpOBOJIUTH
(TIK-8) ONHCaHWE  IPUKIAMHBIX  IPOLECCOB M
-OCHOBOIIOJIAralOIIME CTAHAAPTHL B 00JACTH MH(QOPMALMOHHOTO OGECTICYEHNs  PELLEHH s
NPOEKTHPOBAHUS UHPOPMALIMOHHBIX CHCTEM U NPUKTAMHBIX  3aad,  [pOrpAMMHPOBATH
POrpaMMHOI0 00€eCIIEYEHH
_ obmactn  mpuMeHemus  TexHomormit MIPUJIOKEHUS ¥ CO37aBaTh IPOTPaMMHBIC
YT — ; paspaorke MIPOTOTHITHI PENICHUs TPHUKIATHBIX 3a7ad;
NPOrPAMMHBIX [POIYKTOB; OCYIIECTBIATh U O6OSHOBI)IBaTL BBIOOD
- METOJOJIOTHH  CO3JaHUsl [POTPAMMHBIX HPOCKTHBIX pCHICHUN no BHAJaM
CHUCTEM, BKJIFOYAIOIINE BCE 3TAIlbI ux obecneueHus I/IH(l)OpMaLII/IOHHLIX CUCTEM
YKU3HEHHOTO [[MKJIa; XOpOIIO Ouenka «XOPOLIO» BBICTABJIAETCS
- Ba)XHEHIIME 3TANbl U MPUEMBI PEaTU3aUH o0y4aromemycsi, €cid OH TBEPHO  3HAET
TEXHOJIOTHI; MaTepuai, rpaMOTHO M 110 CYIIECTBY H3Jaraer
(I1K-20) €ro, He JOmycKas HETOYHOCTel B OTBeTe,
- MTOHATHE 00 WHTEIUICKTYalbHBIX crioco0eH OILICHUBATh 3¢ GEKTHBHOCTD
UHPOPMAIIMOHHBIX CHCTEMAX WHHOBAIMOHHBIX TEXHOJIOTUI, HO 3aTpyIHAETCS
- Ha3Ha4YeHHe U CTPYKTypy naketa MATLAB 000OCHOBBIBaTh BBIOOP MPOEKTHBIX PEIICHUH
- IporpammupoBanue B nakete MATLAB o BHJIaM oOecredeHus] MH(POPMAIMOHHBIX
- OTalnbl HEYCTKOro BbBIBOJA U CPCIACTBA CHUCTEM.
Heyetroro BhiBosia B MATLAB ynosnerBoput | OleHKa «yIOBIETBOPUTENHLHOY» BBICTABIIAETCS
€JIbHO 00y4aroeMycs, CIIM OH UMEET 3HAHUS TOJILKO
YMEThD: [0 OCHOBHOMY MaTepHaIy, HO He YCBOUII €r0
(IK-T) JeTalei, OIyCKaeT HETOYHOCTH B OTBETE, HO
BpabaTbiBaTh  KOHUCNTYalbHYIO — MOJENb COXpaHAET COCOOHOCTH 00061IATE HHPOPMALHIO
TPHAKIaAHON obuactw, BBIOHpATH 10 (OPMHUPOBAHUIO M HCTIOJIB30BAHHIO
UHCTPYMEHTAIBHBIE CPEICTBA U TEXHOJOTHU HHHOBAIHOHHEIX TEXHONOTH.
TpOCKTHpOBAHIA MHTCJUICKTYAIBHEIX | yeyiopneTBop | OlLieHKa «HEY/I0BIETBOPUTENHHO» BHICTABIIAETCS
WHQOPMALMOHHEIX  CHCTEM;  IPOBOIUTH UTEIIBHO 00y4aroNIeMyCsl, KOTOPbIA HE 3HAaeT
(opmanmzaumio  u  peamuzawiio  pelieHus 3HAYMTEJHLHOM YaCTH NPOrpaMMHOIO MaTepuaa,
TPUKIAITHBIX 327124, JIOIyCKAaeT CYIIeCTBEHHBIE OIHMOKH B €T0
(TIK-8) n3noxkeHnu. OTeHKa «HEYIOBIETBOPUTEIHLHOY
- HCIIOJIB30BATH COBPEMCHHBIC CTABHUTCS TeM 00Y4aIOIIMMCS, KOTOpbIE HE
MHCTPYMCHTAJILHBIC CpeAcTBa OCBOMIIH HEOOXOTMMBIX KOMITETEHITHIA.
TIPOCKTHPOBAHITT POTPAMMEHBIX CPC/ICTB, OTJIMYHO Ouenka «OTIMYHO» BBICTABJIAETCS

- TPUMEHSTH TIpUeMBl peanmm3amuu (a3
’KU3HEHHOTO LIMKJIa IPOTPaMMHOTO CPEJICTBA;

- MIPOEKTUPOBATh u pa3pabaTbIBaTh
MIpOrpaMMHBbIE cpencrsa Ha OCHOBE
COBpPEMEHHOMN TEXHOJIOTUU

oOyyarlieMycs, €ClId OH TIIyOOKO YCBOHII
Marepuai, HCYEPIbIBAIOIIEC MOJNHO, 4YETKO H
JIOTHYECKH  MOCIENOBATEIbHO €ro  H3Iaracr,
JEMOHCTPHPYET ~ CIOCOOHOCTH  MNPOBOJUTH
ONMCAaHWE INPHUKIAJHBIX DPOLIECCOB U
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IPOrPaMMHPOBAHHST;
- TOJYYHUTh HABBIKH KOJUICKTUBHOU pPaOOTHI
HaJ  TPOTPaMMHBIM  IPOEKTOM,  YMETh
COCTaBUTh ¥ O(OPMHUTH  MPOrPaAMMHYIO
JIOKYMCHTAITHIO;

- TPUMEHATh TPCOOBAHWS TECTHPOBAHUS
MPOTPamMM.

(TIK-20)

- pa3paboTaTh OKOHHOE MPUIIOKEHUE B MTAKETE
MATLAB

- CIOPOCKTUPOBATH M BBIMOJHUTh HEYCTKHUIH
BeIBO/ B makere MATLAB

- UCTOJIb30BaHUE HEWPO-HEUCTKUX CETeH s
MIPOTHO3UPOBAHUS

BJIA/IETh:

(TIK-T)
HaBBIKAMU PabOTBl C HMHCTPYMEHTAJIbHBIMU
CPEACTBAMHU IIPOCKTUPOBAHUS M Pa3pabOTKH

HMHTEJJIEKTyaJIbHBIX “H(GOPMAITMOHHBIX
CHCTEM,

(I1IK-8)

SI3BIKAMH ~ TIPOLIEAYPHOTO HW  OOBEKTHO-
OPUEHTUPOBAHHOIO MpOTPaMMHPOBAHHUS;
HaBbIKAMH BJIQJICHUS OJHOM M3 TEXHOJOTUH
NIPOTpaMMUPOBAHHS;

(TIK-20)

- CpelCcTBaMu KJIACTEPHOr0 aHaIu3a

- CpeacTBaMu OpraHHU3aluu HEYETKOI'0
BBIBOJIA

- CpeACTBAMHU TIOCTPOCHUS HeﬁpO-He‘IeTKHX
CHCTEM

HH(OPMAIIMOHHOTO OO0CCIICUCHHs PEIICHHUS
OPUKIAAHBIX  3aj7a4;  [OpOrpaMMHUpPOBATh
MPWIOKEHUST W CO37[aBaTh MPOTPaMMHBIC
MPOTOTHITHI PEIICHHS MPUKIATHBIX 3a]ad;
OCYIIECTBIISITH W OOOCHOBHIBATH  BHIOOP
MPOCKTHBIX peuIeHuii o BUJIaM
obecrieueHusT HHOOPMAITMOHHBIX CHCTEM
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4. Meroanveckue MaTepuabl, ONpeae/A0Nde NMPoUeAyPbl OLeHNBAHUS 3HAHUM,
YMeHHUii, HABBIKOB H ONBITA J1eSITeJIbHOCTH

Hens w 3amaun pucnmmummasl b1.B.12 MuTemiekTyanbHble HHOOPMAIIMOHHBIC CHCTEMBI
npeJCTaBieHbl B pasznene 1 Hacrosmiei padoueil mporpammbl. MecTo AMCHUIUIMHBI B CTPYKTYype
o0pa3oBaTeNbHONl MporpamMMmbl MPEACTaBICHO B pasjeie 2 HacTosied pabodell mporpammbl.
Pacnpenenenne o0bemMa TUCHUILIMHEI 10 JopMaM 0O0YUEHUs C YKa3aHUEM BUIOB yUeOHBIX 3aHATHIA
MpeJICTaBJICHO B pa3zelne 3 Hacrosulei padoueil mporpammel. CojepkaHue AUCHUIIIMHBL YKa3aHO B
paszene 4 HacTosel paboyeil mporpaMMsl.

Y4eOHO-METONUYECKUE MaTepHaiabl s CaMOCTOSITENbHOM paboThl  CTYIEHTOB IO
JUCITUTINHE HAXOJATCS B CBOOOJHOM JOCTYIIE B COOTBETCTBHH C Pa3AeiioM 6 HAcTOsIeH padoueit
IPOrPaMMBI.

[Ipy wW3ydYeHUW AUCHUILUTUHBI HEOOXOIMMO HCHOJB30BATh JIUTEPATYpy, YKa3aHHYIO B
pasnene 7 HacTosied paboueil mporpamMmbl, a TakKe IEpeueHb PecypcoB HHQPOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», MpEeACTaBICHHBIX B pasjeiie 8 HacTosmel pabodei
POTPaMMBIL.

KoHcynbranuu mjisi CTyJ€HTOB MO JUCHUIUIMHE MPOBOMASATCS B COOTBETCTBHH C Ipa)uKOM
MPOBEJCHUS KOHCYNbTAllMi, MPEJICTAaBJICHHOM Ha CTeHIe Kadeapbl, 3a KOTOPOH 3aKperieHa
yKa3aHHAas JUCHUTUIAHA.

K »sKk3ameHy pomyckaroTcsi CTYOEHTHl O4YHOM (OpMBI OOy4YEHUS, KOTOpBIE BBITOIHUIH,
0hOpMIIIA U 3aUTUTUIIM BCEe JabopaTopHbie pabOThl, MPEIyCMOTPEHHBIE B KOHKPETHOM CEMECTPE.
MeTtoauueckie YyKa3aHHs MO BBIIOJHEHUIO U O(OpMIIEHHIO TMpeacTaBieHbl B pasaene 9.1.
HacToALIEH paboyell mporpamMmsl.

K »K3ameHy OomycKarTcs CTYACHTHI 3a04HOW (OpMBI OOyuY€HUS, KOTOPBIC BBITOJHUIIH,
oopMUIIM M 3AIIUTHIIM MPAKTHYECKYI0 paboTy, MPEIyCMOTPEHHYI0O B KOHKPETHOM CEMECTpe U
TEOPETUYECKH MOATOTOBIEHBI IO BCEM BOIPOCAM, BJIA/ICIOT HaBbIKAMU 3(PPEKTUBHOIO MPUMEHEHHUS
OCHOBHBIX METOJIOB, 3aKOHOB DKOHOMETPHKH.

WNHpopMannoHHbIE TEXHOJIIOTUH, UCIIOIb3yEeMble NTPH OCBOCHUM IUCIMIUIMHBI, TEPEUHCICHBI
B pazzaene 10 Hacrosmel pabouel mporpaMMel.

Onenka 3HaHMHA, yMEHUI, HAaBBIKOB OCYIIECTBISETCS B IPOLECCe MPOMEXYTOUHON
aTTecTanuy OOYyJaroIIUXcs MO AWCIUILUIMHE, KOTOpas OCYIIECTBIIseTCs B Buae 3adera. Jlis
OLIEHUBAHMs 3HAHUH, YMEHUH, HaBBIKOB Hcnoib3ytoTcs POC no TuciumiImHe.

DK3aMeH MPOBOIUTCS B YCTHOU ()OpME IO BBIIAHHOMY ITPETIO/IaBaTENIEM 3/ 1aHUIO.

[To mToraMm BBIMOJHEHHOIO 3aJlaHUs MpernojaBaTelb OLEHUBAET YPOBEHb 3HAHWM, yMeHUil,
HaBBIKOB. OrnrcaHue mokas3areieid U KpUTEpUeB OIEHWBAHMS KOMIETEHINH, c(hOPMUPOBAHHBIX TI0
UTOTaM M3Y4eHUs JUCLUIUIMHBI, MpeAcTaBieHo B paszaene 3 [lpunoxenus 1 Hactosimeil paGoueit
nporpaMMbl. OCHOBHBIMH ~ OIEHOYHBIMH  CPEJCTBAMH TPH TPOBEACHUU IPOMEKYTOTHOH
aTTeCTallUU SBJISIFOTCS BOIPOCHI K DK3aMEHY.
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IMpunoxenne 2
AHHOTALIUA
padoyeil NporpaMMbl JUCHUILTHHBI
NuTesiekTyajiabHble HHPOPMAUOHHbIE CUCTEMbI

1. Iean u 32724 M CHUILIHHBI

[lenpto WM3y4eHHs JAMCLMILIMHBL SIBISIETCA: OBJIAJCHME OCHOBAMU TEOPETUYECKUX H
NPaKTUYECKUX 3HAHUHU B 001acTh 3(pPEeKTUBHOrO MPUMEHEHHS UCKYCCTBEHHOTO MHTEIUIEKTa U 0a3
3HAHU [IPU yIIpaBIeHUH SKOHOMUYECKUMHU 00BEKTaMH U IPOLIECCaMH.

3amayel  M3Y4eHMs]  JUCLMUIUIMHBI  SBJSAETCSA:  HAYYUThb  CTPOUTH,  ONTUMHU3HUPOBATH
9KOHOMHYECKHE MOJEIM U COJIEP)KaTeIbHO HMHTEPIPETUPOBaTh (hOpManbHbIEe pPe3yJIbTATh
MOJICIIUPOBAHMS C UCTIOIBb30BAHUEM MHTEIIEKTYaIbHBIX HH()OPMAIIMOHHBIX CHCTEM, M BBIpabOTaTh
[IPAKTUYECKUE HABBIKM 110 HCIOIb30BAHUIO IIAKETOB INPUKIAAHBIX IIPOrpaMM, IIOIYYUTh
NPAKTHYSCKUH OINBIT MX NMPUMEHEHHWs JUIs PelIeHUs] THIOBBIX 3amad skoHomuku (Excel, SPSS,

LISP, MATLAB u 1p.).

2. CTpyKTYypa IMCUMIIJIMHBI
2.1 Pacnipenenenue TpyI0eMKOCTH 110 OT/ACIBHBIM BUJaM YUEOHBIX 3aHSATHIA, BKIIOYas
caMmocCTosTeNbHYI0 padoty: JIk— 17 gacos, [13 — 68 yacoB, CPC — 95 yacos.

OO6m1ast Tpy10€MKOCTh TUCIMIUIMHBI COCTaBIIAET 216 yacoB, 6 3a4€THBIX €IUHHUII
2.2 OCHOBHBIE pa3/eIbl IUCHUTUIHHBL:

1 — BBenenue B IMCHUILTMHY HHTEIUICKTYanbHble nH(popMannoHubie cuctemsl (MUC).

2 — Knaccuduxamus MUC

3 — BBenenue B ucKyccTBeHHBIE HEHpOHHBIE ceTH. [lepcenTpoHbI

4 — MonienupoBaHue TPAEKTOPUN TEXHUKO-DPKOHOMHUYECKOI'O pa3BUTHUsI HA OCHOBE aJJallTHBHOM
HEYETKOM KiracTtepusyromen cetu Koxonena

5- O0paboTKa €CTECTBEHHOI'O S3bIKa B HHTEIUIEKTYaJIbHBIX CUCTEMAX

3. Illlanupyemble pe3ybTaThbl 00y4eHHUs! (lepeYeHb KOMIeTeHIMiA)

[Tponiecc u3yueHus: AUCUUILIMHBI HaMpaBlieH Ha (GOPMHUPOBAHHE CIEAYIOIUX KOMITETEHITHI:

[IK-7 — «CrocoOHOCTh MPOBOAWTH OMHCAHUE MPHUKIATHBIX MPOIECCOB M HHOOPMAIMOHHOTO
o0ecrneveHus pelieHus: MPUKIATHBIX 3a70au»,

[1IK-8 — «CnocoOHOCTh TPOTPaMMHUPOBATh TPHIIOKEHUS M CO31aBaTh NMPOTPAMMHBIE MPOTOTHIIBI
peIIeHUs TPUKIIATHBIX 331249,

[TK-20 - «CriocoOHOCTh OCYHIECTBISTh M 0OOCHOBBIBATH BHIOOP MPOEKTHBIX PEIICHHH 10 BHIAM
obecrnieueHns NHOOPMAIIMOHHBIX CHCTEM» (VKA3bl8AOMCS KOMNEMeHYUU ¢ KOOamu)

4. Bua npoMeKyTOYHOM aTTecTanum: 3x3ameH, KP
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Ipunoxenne 3

IIpomoxon 0 0onoHeHUAX U USMEHEHUAX 8 padoUuell npozZpamme
na 20__ -20 YueoHwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

[Tporoxon 3acemanus kadenpst Ne OT «__ » 20 r.,
(paspabomyux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)

55



[lporpamma cocTaBieHa B  COOTBETCTBUM C  (efepallbHBIM  TOCYIapCTBEHHBIM
06pa3OBaTe.HBHBIM CTaHJapTOM BBICHICTO O6pa3OBaHI/IH 110 HaIpaBJICHHUIO HOATOTOBKHU
09.03.03 Ipuxnanuas napopmarrka ot «12» mapta 2015 r. Ne 207

st Haoopa 2014 roxa: u yueoHbiM iianoM GI'BOY BO «bpl'Y» st 3a04H0i hopmbl 00yUueHus
oT «03» utonst 2018 r. Ne 413

s Haoopa 2015 roaa: u yue6HsM maHoM @I'BOY BO «bpl'V» ans ounoit ¢popmbl 00ydeHus
oT «03» utonst 2018 r. Ne 413, 3a0unoit popmbl 00ydenus ot «03» uromns 2018 r. Ne 413

st Haoopa 2016 roaa: u yuyeOHbM TanoM OI'BOY BO «bpl'Y» mist ool hopmbl 00yueHus
oT «05» mast 2016 r. Ne 342

IIporpammy cocraBuiI:

I'epamenko JI.A., nouient 6a3. MuMT, k.m.H., AOUEHT

Pabouas mporpamma paccMoTpeHa U yTBep»kKAeHa Ha 3aceganuu 6a3oBoii kagenpst MullT

oT «19» nexabpst 2018 r., mpotokoa Ne 8

H.o. 3aBenyromiero 6a3zoBoii kapeapoit MullT E.N. JlykoBHMKOBa
COT'JTACOBAHO:

W.o. 3aBeayromiero Beimyckaromiei 6a3zoBoii kapeapod MullT E.N. JlykoBHHKOBa
Hupextop OuOIMOTEKH T.®. Cotauk

Pabouas nporpamma o00peHa MeToin4eckoil komuccuet pakynprera PIuY

oT «28» nexabps 2018 r., mpotokon Ne 4

[Tpencenarens MeTOIMYECKON KOMUCCHH (paKylbTeTa E.B. Tpane3Hukosa
COI''TACOBAHO:
HauanpHuk yueOHO-METOIMYECKOTO YIPaBIECHUS I'.I1. Hexxeen

Peructpanmonssiit Ne
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